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Art. 1. — Romrks on the Injinence of Magnetism on the R^s 
of (Chronometers. By George Harvey, M.G.S., M.A.S., 
&c. &c. ^ Communicated hy the Author. 

Th E interest that has been latterly displayed respecting the 
influence of Magnelisni on ('hrononieters, may plead an ajiology 
for the following contribulioii. Such, indeed, is the importance 
of the subject to the naval and commercial intereslsof the coun- 
try, that every attempt to illustrate the ef!i‘cts of pemianeiit and 
induced magnetism on those delicate machines, may be regarded 
as useful ; since it is only from the accuimilatiou of diversified 
experimental results, that we can hope fully to comprehend the 
real nature of the errors produced Ify this active and powerful 
agent. 

The following experiments, partc^An exte/i^ive course on^he 
Influence of Permanent and Indiic«J»'*^fSgi]eti5m on the rates 
of Chroiioinctcrs, were undertaken principally with a view of 
ascertaining the eflects which the former influence would have 
on their main springs, in coiisc(|uencc of its having been sus- 
pected, during the prosecution of some analogous inquiries, that 
the rale was subject to considerable fluctuations, according to 
the }X).sitions occupied by this parf of thfe machine, with rcs|)ect 


* An uecouiit uf a remarkable case of Magnetic Intensity of a Chronometer, 
by Mr Harwy, will be foiinil in the Tranftactiom of the R^al Society of Edinburj^h^ 
v(,>l. \, T|)arl 1 . now in the press. — E d. 
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to the dire^rion of the magnetic force; ai)d hftice the Situation 
of the spriifg, with relation to the attracting pfcle, was particu- 
larly attended to. The* magnet was of the bar form, 13^ inches 
long, IJ- inches wide, a quarter of an inch thick, and possessing 
considerable power. 

For this purpose, the magnet was p1ace<l in a horizontal p>sU 
tion, in the direction of the magnetic meridian^ witli its north 
pole towards the northern horizon. A pocket-clyonomcter (A), 
possessing a very steady and uniform rale* of -p 2(r.4, (the mean 
of seventeen days'* observation *and diiriiij^ wliich tinif tlie gj*eal- 
est deviation from tljomcan amounted only to thrA,|qiiartersoi' a 
second), was placed in the position denoted by Fig. J. of Plate 1., 
with the centre of its infiin-spring in the direction of the axis ol‘ 
magnet, and the spring itself as nearly in contact with the north 
pple as the case of the chronometer would permit. The conse- 
quence of tliis application was, an immediate increase in the rate 
of the mac^hinc, from + 20".4 to -p 65."1, and which it continueo 
to maintain during tl\e four days in which the chronometer occu- 
pied this position, lly turning it, liowever, a quadrant, so as to 
bring the radial line ]>assing through the centre of the spring- 
into a position at right angles with the a\is of the magnet, as in 
Fig- 2., the rate underwent a remarkable declension, from 
-p65'M to— 23".2; being an alteration in its rate amounting 
to 88".S ; and when the machine was afterwards brought into 
the position of Fig. 3., so that the centre of its main-spring 
might be again in a line wiHi the jirulonged axis ol* the magnet, 
tJie alteration was scarcely a*ss reinarkabh* ; an iiiicreiise having 
l)ecome iiiiinediatcj|v perci^ rtiblc from — 23''.2 to -p 43".4 ; and 
when the chronom€t^'^'' 5 ^kubsequcnt]y changed to tlic position 
of Fig. 4., with the n)^i^ line before alluded to at right angles to 
th^ magnetic axis, a losing rate was again jx?rceptiblc, the change 
being from + 43''.4 to — 2".6; and, on restoring the in«nchine to 
the position it occupied in Fig. 1., •the rate became^ -p^72''.7, a 
quantity gi’eater by 7".6, than its former rate in the|Samc situa- 
tion affording another proof of the great acci^lerating in- 
fluence of the magnet, when the attractive power was transmitted 
through the centre of the main-spring of the clironoinetcr. 'Fhc 
difference belwec'a the results obtained in the tw^o applications 
ofnhe chronqyictcr, in the position denoted by Fig 1., will not 
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be regarA?cl as considerable, when tlie ivmarkablo ol^iigea the 
rate underwent ii#the diflerent positions of tlie machnne is fliUy 
considered. The chronometer w^as allowed to remain four daya. 
in each situation ; and when finally detached from the itukgn^^ 
its rate returned to +18".^; a quantity not very dissimilar to 
that which it }X)ss^sscd before its application to the magnet. 
The lasUnientio^^ed rate continued steady and uniform for se- 
veral succeeding days. The preceding results are recorded in 
the following Table : ^ 


JL 


SlT^TlON OF I’llMOKOMETF.H (A). 

E^SESSSj 

• ' ' “ ■ " 9 

Detaclieil, - ^ - 

+ i()".4 

Fig. 1. Main-spring nearly in contact with the magnet, 
and the attractive power traiisiiiitte<l through its centre. 

+ (hVM 

Fig. 2. iV'iitre of the niuin-spring removed 00® from the 
jireceding position, and the magnetic jmwer transmitted 
nearly through the centre of the balance and its spring, 

_ 23"a 

Fig. 3. Centre of the main-spring 180® from its first situa- 
tion, and the magnetic power transmitted throegh its 
centre, , _ - . 

4 4:«".4 

l^g. 4. Centre of tlie main-spring from its first situa- 

tion, and the magnetic power transmitted nearly IhrougJi 
the centre of the balance and its sjnnng. 

2^0 

Fig. 1. ^nain-spiingiioarly ill contact with the magnet, and 
the attractive power transmitted through its centre. 

4 72".7 

Detached, 

+ I0".2- 


The same c^'perinients were aftoif<'tords rejwatcd with a 1x>x- 
chronometer (if), (detached from itsx»ase), hgi^ing a steady «and 
uniform rate of — On IxMiig *^«Gjplirin the situation de- 
noted^ l>y Fig. 1., the detached rate was changed to + 10".0; 
but being turned, as in Fig. 2., the last*mentioncd rate declined 
to + 3".l ; and when brought into the position of Fig. 3., the 
rate increased to -|- 5".0 ; fftid when lastly moved, so as to cm- 
respond ini situation with Fig. 4., the rate again declined to 
— l".l. Another seiics of observatioAs, in similar positions of 
the chronometer, gave for Fig. 1. a rate of -f ] V\7 ; for Fig. 2., 
a daily increment of + 3".4; for Fig. f3., an average increase of 
+ 7".0; and Tor Fig. 1^., a rate of -f 1" K each result being a 

A 2 
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mean of ibur observations. In the following Table/ they are 
more conv^iently arranged for inspection : • 


Situation of CnaoNOMETEa (B). 

Daily Rates 
of first set of 
Kxperiinents. 

Daily Ratt'S of 
second set of 
Kxjieriments. 

Detached, 

— 2".0 


Fig- 1. Main-spring nearly in contact with 
wie mtignet,und the attractive power tnuis- 
mitted iiearl}^ through Jits centre. 

+ 10".(k 

+ 11".7 

Fig. 2. Centre of the main-spring removed 
00® from the preceding position, and the 
magnetic power trunsmitted nearly through 
the centre of the halanee and its spring. 

mm 

H|[ 

Fig* 3. Centre of the iiiaiu-spriiig 100® from 
its first situation, and the magnetic jiower 
transmitted through its centre. 

+ 5".0 

+ 7".« 

Fig. 4. Centro of the main-spring 90® from 
its first situation, and the miignetic power 
transmitted nearly through the centre of 
the balance and its sja’ing. 

— l".l 

+ r.4 ‘ 1 


From the preceding observations, it may be inferred, tliJit 
the rale of a chronometer receives a considerable acceleratSon, 
when tlic centre of the main-spring is in the axis of the magnet 
produced ; and that this acceleration attains a maxinnmi, wlicn 
the centre of tlie spring is at the least jKJSsible distance from the 
pole of the magnet, as denoted by Fig. 1. ; and the. next infe- 
rior degree of acceleralloiu* when tlie same poiiit is again found 
in the direction of the niaS^nelie axis, after Uirnyig tlie elirono- 
me^r through an^rc of ifco degrt'cs, as in Fig. 'riie maxi- 
mum declension also observed to takt* place, when 

the radial line passing through the centre ol‘ the spring was at 
right angles to the magnetic axis, as in Fig. % ; the balance be- 
ing in this situation at its lemt distance from the and the 

attractive power transmitted nearly through its centre. The 
minimum declension was likewise observed when th^' spring was 
placed as in Fig. 4., bulj^the balance at its greatest distance from 
the same attractive |X)lo, the magnetic 1^9^*^** being directed 
nearly ihroiigli its centre. An increase of iM>e rrsuUaU there- 
Jim\ from tJu* direct transmission of the magnette in/iuenei 
fhioHgtt ffic eentrr of the *nfvn spring ; and ft dhnhtnfton thete 
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of wJief^tJie same powe?' passed throtigh nearly ihJ middle ^f 
the balance and ih spring, 

The effects produced on the rates of the preceding chrono- 
meters, by the direct transmission of the magnetic power throng 
the centres of their resj^ectivc main-springs, having l>ecn thus in 
some measure found, an attempt was next made U) estimate 
what alterations rate would result from the partial transmis- 
sion of the attractive j>ower through the same centre. For this 
purpose, chronometer (A) was again employed, and placed in 
ihe position Represented In Fig. 5.,* so that a radial line proci'etl- 
ing from the c'-ifitre of the time-keeper through the middle of the 
main-spring, rnight form an angle of 27® with the longitudinal axis 
of the magnet. Thfe consequence of this application, was an 
immediate increase of + 20".l, its detached rate, to + 52".3; a 
quantity less than the mean of the two applications of the chro- 
nometer in the position denoted by Fig. 1., of + 16".6. By 
«!Lui*ning the chronometer a qiiailrant, in order that the radial 
line before alluded to might form an angle of ll?"" with the axis 
of the magnet, as shewn in Fig. 6., and which position alst) 
brought the centre of the balance into the exact direction of the 
longitudinal axis of the magnet, the daily increment declined 
from + 52".B to -f 29'M ; the magnitude of whicli rate, when 
contrasted witli that observed in the same chronometer, when in 
the position of Fig. 2., being veiy rcinarkahle. By again turning 
the machine through another quadrant, so as to bring the chrono- 
meter into the situation of Fig. T, wherein the radial line formed 
with the axis aa angle of 153% and attractive power of the 
magnet was only transmitted through si^iall segments of tlic spiwg 
and balances, the rate was augmented to + 33%7; 

being less than the ra^ determined for fhe same chronometer, 
when j>laced as in Fig. 3., by 9".7. I..astly, by turning the 
time-keeper another quadrant, in order that the angle formed 
by the radial line and the axis sltoukl be ()3 ', as represented in 
Fig. 8., anot];ier declension in tlic rate took place, from -f 33'\7 
to + 18".6 ; and when the machine was^afterwards restored to 
the situation it occupied in Fig. 5., the rate again increased 
to + 52".3, agreeing within 3" of its former rate wlieii in the 
same situalioji ; — an al)crration by no means considerable, when 
the gfcat iiTeg\darities here alluded lo are com,idercd. '1 he.*^’ 
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+ 8'^5^^eeing within a second of its former rate in/thc same 
dtuationX The comparative influences of t|^e two pole^ may 
be readily\>bserved in the following Table : * 


r 

Situation of Curonometer (B). 

1 

1 

mmmm 

-h 1F.7 

+ 9*'.5 

Fig. 11. Centre of the main-spring 00® from 
the preceding position, and tfie magnetit* 
power transmitted iiearl v tlirough the cen- 
tre of the baLaucc and its spring, the balance 
being at its le^st distance from the I'ole, 

+ :r.4 

1 

— 4''.2 

Fig. 12. Centre of the inain-sjiring 180* from 
its first situation, and the magnetic power 
transmitted through its centre, - - . 

-f 7".o 

4- »'^7 

Fig. 9. Centre of the main-spring }M>* from its 
first situation, and the magnetic transmit- 
ted nearly through the centre of the halaucei 
and its sjtriiig, the balance being at its! 
greatest distance from the Pole, 

4 1".4 

— O'Ml - 


It may be pro})ci% however, to remark, that at the time the 
chronometer (U) was successively applied to the south polo of 
the magnet, aiiotlK*r chronometer (C) was placed at its north 
pole, as rej)reseiiled in Figures 9, 10, 11, and li2. ; and that a 
series of experiments, similar to those already detailed, pro- 
dneed an effect on the last nielitioned machine })recist*ly the re- 
verse of that which had bevn observed in chronometers (A) and 
(B). Thus, when the latter chronometer was applied to the 
south pole of the magnetos in Fig. 9., the mean of two sets of* 
observations gave a result of — 0".9 ; but a mean of two sets 
of chronometer (C), wJieU applied to the other pole, furnished 
an average rate of + ; the detached rate of the fbrmc^r 
machine having been — and of the latter + 2".9 ; the 
positions of the balance and main-spring being precisely similar 
in both cases. In like manner, when the chronometers were 
posited, as in Fig. 10., the chronometer denoted by (U) gave a 
result of + 9".6, at tht? same time that (C) furnished a mean 
rate of — 4".2 ; and wheh the former pn)duced an average rale 
of — in the situation represented in Fig. 11. (the jicrfoct 
coincidence of the. rates of two chronometers so differently cii^ 
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cumstanllfcd, is remarkable), the latter furnished + ; and, 

lastly, when (B)j|in the position of Fig. 12., indicated a rate of 
+ 8".7, the time-keeper (C) gave a result of — 8".2. * 

In a subsequent set of experiments, the chronometer (C) vnas 
successively applied to the south ]:x)le of the same magnet. The 
results are recorded in the following comparative Table, the 
time-keeper (B) being at the same time applied to the opposite 
pole, * 


9 9 * 

Situation of Ciuionomk-jeii (C). 

^ 

Daily J^tale 
when uppliiMl 
to the North 
Pole. 

Daily Uate 
when a])plie(l 
to the South 
Pole. 

I’latc 1. Fig. fi. 

+ I.V/.7 

+ 12".0 

Fig. 10. 

4'',2 

+ iV'.2 

Kig. 11. 

+ 22".4 

+ 1»"(; 

Fig. 12. 

— «".2 

— C/'M 


In each tlic prec^eding examples, it will be observed thar 
the accelerations ill the rate t<K)k place when the magnetic power 
was transmitted thmugh the centre of the balance; and the 
retardations, when it ])assed through the middle of tlu^ main 
spring. These results are the reverse of those recorded with 
rcsyject to chronometers (11) and (C). In the pursuit of expe- 
rimental science, every result ought to he fairly and iinpartijilly 
recorded. ^Fho admirahlo maxim of Hat-on, roc cannot twilrofid 
nature^ unless htj muk'ing her manifest^ should ever he prestmt 
to the mind of the inquirer. 

As an example of the comjiarative effects of the poles and 
equator of a circular magnetic phCc, one of this form, 8 inches 
in diameter, and a quarter of an inch lihick, was selected, and 
three’ chronometers (B), (D), (E) respectively apjilicd to the 
parts here alluded to, as particularly represented in Mg. 13. 
The north pole of the plate is denoted by N, and wlu»n the 
timejeeeper (B) was upjilied to it, s(j that its balance njighl be 
as near as jiossible to the pole, its detached rate of — 8'M was 
changed into 4-2".2; but, on afto’wards applying the same 
jiart of the chronometer to the south pole, the gain, instead ol' 
being as observed in its former situation, was only 1".9. 

In like manner, on placing the chronomclcK (E), witli its ha- 
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lance as near as possible to the south pole of the platc^, its dc- 
tadied rate of + was increased to + 27^'.2 ; and^ on de- 
taching the chronometer from the magnet^ the rate returned to 
being only 0".2 less than its former detached rate ; and 
which, considering the powerful influence the time-keeper had 
been subject to, by the action of the magnet, was in some de- 
gree remarkable. By afterwards placing same chronomrk r 
on the plate, so that the centre of its bottom should coincide 
with the middle of the magnet, an tliat a v-idTal line prot\ idl- 
ing from the centre of the chronometer -ough die axis < tiu? 
balance might be at right angVs v 'xU Mie axi> '>f ilie magiK l, 
the rate declined from -|- 8".3 to — 2".(> ; so that t/ie south pole 
of the magnet prtKluced can r^'*r^menl of + 19'' in the rate, 
and its equator a decrement ^if 10" 1). So also, when the centre 
of the chronometer Wcas plnmi «-> er tlm middle of tl niag- 
netized plate, and tiM* radi. ’ line before alluded to %viis pci-pen- 
dicular to ♦he axis of the n.ag Jt, the deto' he ’ rate of + 
was incieascd to +3".l. On removing the coronomclcr, this 
rate declined u 0".9 ; but, on applyi».g the machine to the north 
pole of he plate, the last mentioned r; te Avas an^nu nled to 
being the same as tliat produced the tmic-kccper 

was applied to the equator of the jilal bin, tlie actual inereineiit 
in the latter case was 2".2, whereas m llie former it was only 
l".l ; a necessary effect of tlie sinx ‘rior ^ n^rgy of tin* pole of 
the plate. The great eJllet of tise Tiiiddle of the plate on the 
rates of the cluononieter, wjJ not he regank'd .as r markable, 
when it is ec)*^bid<'r4ai that oiily a single poini of the chronome- 
ter could be applied to the ecjuator of the magnet ; and that 
both the balance and the main spring, were in each ease beyond 
the centre of the plate; giid consequently under the influence of 
an attractive force, less powcTfiil than that developed by the 
poles of the magnet, but much superior to tlic effect of the 
actual equator of the plate. 

One thing worthy of observation in these experiments is^ the 
immediate influence which the magnet exercised on the cliro- 
nonicters, and likewise the freedom with which tlicy lost tlie 
magnetic power, when the*attractive influence was less energeti- 
cally developed, either from a change in the position of the in- 
strument, or from ifs Ixang detached from the magnet altogetlier. 
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Tills ci^L^unistance, taken in conjunction with some other phcu 
nomena which Wiavc lately noticed, would seem to countenance 
the opinion, that the influence of magnetism is sometimes only 
of a temporary kind ; and that a chronometer frequently returns 
to its original rate, as soon as the excidng cause is removed. 
In a great number of instances, I have found the change of rate 
to have been i remediate, both from a considerable gaining rate 
to one of a great diminution ; and, on the contrary, from a great 
decrement to a large increment. It would be an interesting 
<|ucstioii to determinc,^r the sea tind land rates of chronometers 
are, in the generality of cases, immediately acquired. From 
the few obsA'vaiions wliich I have had an opjibrtiinity of mak* 
ing, this would seem to be the case ; and Mr Fisher, in his in- 
teresting jiaper in the Philosophical Transactions for 18/20, seems 
.'dmost to countenance the idea. 

Pl.YMOUTII, \ 

October 10. 1823. f 


AfiT. II. — Description of the Whirhvind at iScarboro^i^h on 
the 9Ath June 1823. By Joifn Ddnn, Es(j. Fellow of the 
Iloyal College of Surgeons, London. Communicated by 
the Author. ^ 

JL HE extraordinary, and to many even alarming, meteoric 
phenomenon ^diich occurred at Scarborough in the afternoon of 
the 2 llli <if J une, induced me lo*makc every exertion in coyect- 
iiig such I'acls respecting it as cordd be dej)ended ujion. The 
various conflicting accounts wliicli I rdfccived from above twen- 
ty w'lt nesses, have been carefully balanced together ; and al-^ 
thoiigli I had only the good fortune to observe its eflects, yet 
the materials I now present to you will, 1 trust, be found tole- 
rably acciu'atc. 

After a fortnight of very lioisterous, jind, for this period of the 
year, extremely cold weather, the wind having kept steadily to 
the N. and NE., and the thermometer as low as 53' Fahr., a 
tlunuler-storm burst from the west at a little before 3 in the 
afternoon. One of the reports was very 'loud,^ and awfplly 



12 * Mr Diintfs Descviption of the Whirlwiiid * 

grand ; the lightning, however, did no mischief, and^ the rain , 
was soon over. After the expiration of ten of fifteen minutes, 
and during the calm which supervened, som^ jKjrsons sitting on 
th(^ lofts of a manufactory on the sands were struck with the 
singular appearance of the clouds. They remarked a heavy 
cloud, descending from the SW., and a lower one- scudding 
from the NE., attract and strike each other witlvgreat energy, — 
the surrounding clouds rushing in a whirl to i]\c same centre^ 
aiid then rebounding. ,This scene of elementary confusion instant- 
ly arrested the notice of all the workmtfli. The whblc mass of 
clouds was observed to be in violent agitation ; an upi>er dense 
and dark stratum seemed to be pressing a lighter ‘one down to 
the earth. They were then blended in one dense column, which 
descended to the ground, passed from the field of Mr Tindall 
in a direction from the W.NW., over the hedge whu!h fimns 
one of the boundaries of the plantation walk. Its force was 
here so great, that it levelled two very fine elms of about four 
feet in girth, one being torn up by the roots, and the other 
broken off at the surface of the ground. The thorns and some 
intervening trees escaped unhurt, although a considerahJt* fissure 
was observed in the ground, which must have boi'n occasioned 
by the disturbance of the r(K)ts from llie impetuosity of the 
wind. The space betw eeii the two fallen trees, according to my 
measurement, was 28 ])aces, which, I conceive, will give some 
idea of the extent at that time of the lower portion of the whirl- 
wind; for the trees having falleii across the walk, it must have 
struck pai’allel with the fen<?e. It now })assed across the young 
plantation on the other side, shook the trees most violently, but 
did no farther mischief than breaking off the summit of one of 
them, which I attribute t(i the great elastic power of tlieso young 
trees, and the less surface of resistance which their branches 
would present. The cloud continued its march in ma)estic 
grandeur across the road, passed sqmc labourers at the water- 
fall below the terrace, tore up some cabbage-plants in, a garden 
on the left, went over llamsdalc height to the sands, droVe a 
machine containing a camera obscura into the sea, and dashed 
it into a hundred pieces. It now made a direct course to the 
cast, scattering the S:and to the height of‘ 6() feel., which almost 
blinded a person who was running from tlie precarious shelter 
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he souglit in a bathing machine ; the whole line of these car- 
riages was turned over upon their broadside, and the tide being 
up, they were driven into the sea, some without their roofs or 
wheels. The scene became now highly animated and impres- 
sive. The pedestrians on the pier, with that energy inspired 
by I ear and the approach of danger, were seen making their 
escape as they c#iild. Some of my acquaintances enjoying their 
wine in a cabiy of one of the vessels* between the piers, wore 
suddenly alarmed by the boy rushing down from the deck, and 
crying out Tlic batlung-machines are running into the sea, 
many have turned over, and some hecls-oVcr-head.^’ Theirvcssel 
in an in slant *broke its anchorage, and turned over on ils beam 
ends, to the no small destruction of their glasses and Falernlan. 

Tlui tornado being now between the piers, having passed over 
a considerable surface of the tide, had driven the water in foam 
and spray to the height of the ship’s topmast. After making much 
> havoc among the light boats, — ^i*aising one 8 or 10 fei^l out of 
the sea, — staving, upsetting, and filling others with water,— 

\ Liming the brig junI mentioned u|xm its beam ends, and wliich but 
(or the pi(*r would have been upset, — and forcing three otlier ves- 
sels from tlieir moorings, — it passed through the harbour, drove 
round,, with great velocity, a large crane, and, carrying away n 
basket, an umbrella, and other light bodies, w as at length broken 
by a heaf) of timber, and rising over the battery in rapid volu^ 
tions, whirled into the clouds and disappeared. 

Your iiupiiries in a former Numlier (No, IX. p. U.) on these 
phenomena, l*sh.'ill now endeavour to answer to the Ijesi of my 
means of information. From the immense quantity of water 
and foam scattered about, and from the violent agitation of the 
waves beneath, many experienced seamen had deemed it a wa- 
ter-spoul. It left no trace of water, however, when it first passed 
over the land, but seemed a dense column of vapour, jicrform- 
ing very rapid and violent •revolutions around its axis. The 
"sea was, evidently taken up by the energy of the rotatory mo- 
tion of the winds: its surface was not at all agitated till the co- 
lumn ])asse<l over it, and the water carried up was not in a solid 
txmc, which it would have been had there beqp a vacuum, but 
in ,sj)ray and foam. Tlic persons who saw the water-fall have 
no doubt it was from the sea, and are pc'rsiiadod^ from the i«i- 
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petus of the propelling power, that it would have i'arried up 
even small fish, or any other light body, in its way. It was quite 
perpendicular, and seemed at first to be thicker at the simunit 
than below, resembling a trumpet. Its density was so great, 
that many persons thought it was the smoke of some fire on the 
sands, but the most compared it to the steam from a large brew- 
house or steam-engine. The gyrating motion r^^semhled a screw 
orjthc Co 7 *nu mnmoms^ and with this exception, and a more bulging 
character near the clouds, many respectable witnesses have as- 
sured me it was very much like the drawing in Vol.’V. Plate I. 
Pig. 1. of Edinburgh Philosophical Journal, I can get no 
precise idea with regard to its Veltxiiiy, some persons believing it 
travelled with less speed than they could run, others thinking 
they could not have kept pace with it. By comparing the time 
of its duration with the ground it passed over, which must have 
been at least half a mile, we may arrive at some approximation to 
the truth ; and although I have been told by some it was not 
tseen for more than three, and others for ten minutes, when I 
consider that all agree in thinking themselves able to have got 
out of its reacli, I should be inclined to believe that its course 
would have been at about seven miles an liour. 

The noise was very peculiar, and brought many {)eo])le to their 
windows to see what was the matter. Some describe it as imita- 
ting the roaring of a grc’at wind ; some a crackling noise like a 
house on fire ; a military gentleman informed me it resembled the 
explosion of a mine under water ; hut the majority considered it 
like the rumbling of heavy carriages. Another vaj lation from the 
account given of a former one in your Journal, is, that the water 
was certainly not agitated till touched by the column ; and al- 
though the foam was not less tJian 80 yards in diameter, and 
reached the ship’s topmast, about 70 or 80 feet in height, the 
sea at a very small distance was as tranquil as usual. The alti- 
tude of the column of wind raried ; •and as, in the hurry of such 
a moment, no one would have an instrument to measure the 
angles with, considerable differences of opinion on tliis point jirc- 
vail. There seemed to Ixj a conformity of sentiment that clouds 
were never seen so low. before as those from whence this meteor 
proceeded. There was no discliarge of light either al)ovc or be- 
low, nor sound like that of a sudden and momentary ex]>losioii. 
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but 4 ho iioiso wa^K^i continued roar : a faint stream, resembling 
thin vapour, was, however, perceived descending from the cloud 
above. ^ 

The thermometer rose that day to 58^, where it has remained 
with very little variation since. The barometer I noted^ ten or 
fifteen minutes after the hurricane, at 29^* It fell on the 29th 
to 29}, but sincc^the subsequent storm it has risen to 29J. The 
opposing t orrent of wind were remarkable ; the lower stratum 
after eomjiy^ a little while on ^'hiirsdify evening from the 
VV.SW., again shifted to the N.NK. ; but the clouds aboi?e 
still continue^ to pass from the S.SW. Tlijs opposite state 
of the wind existed till Sunday the 29Lh, the weather remaining 
dry, with some oeeasioiial deviation, and fans and streamers 
{Pointing in different directions, according to their elevation, 
when a storm of thunder of unwonted energy burst over our 
heads from the W«SW. about 1 p. m. I'he lightning was most 
Vivid, and a<‘vompanied wath heavy showers of liail. About an 
hour after the storm, the barometer began to rise, but the clouds 
continued to come from the ATK, wliilst the weathercocks on 
the yhiirch and in the town stood in the as they had done 
in the morning. Tl'he atmosphere became very warm, and the 
wind again setting E.NE., we had soon clear and settled wciv- 
ther for the first time these three weeks. 

The cause of these plienoimaia, as explained by Fiunklin, 
seems to be eoFitrary to tlu; known laws of pneumatics. How 
could a vacuum preserve itself one* moment against the super- 
incuni])ent pressure of tlu* atmosphere ? * Besides, if the water 
hail been raised in one continued column, it could not have 
ascended higher than 32 feet. Capper, oi\ Winds and Mon* 
sooiis,*’! explains it in a similar uianner ; but the necessity of a va- 
cuity is by no means clear to me, as the impetus of the gyrating 
motion of the wind is quite sufficient to take up water in its 
whirls. Darwin imagined diat it may be ])roduced by a cold 
stratum of air descending and displacing a lower one of higher 
temperature; but the extreme cold of tlid carth\s surface which we 
have endured of late, renders tliis theory equally improbable as a 
primary cause, for a fire on the ground should J)c followed with 

• See the Honourable CaiUain Napier’s Paiicr on Waterspouts in this Journmh 
Vol. VII. p, 09— Eo. 
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more violent effects. Impenetrable as the arcana of Nature seem 
to be, the eye of the philosopher must turn to electrical science 
alpne, veiled as she is in darkness and uncertainty, for a true 
explanation. The connection of electricity with galvanic, mag- 
netic, and chemical attraction,— its universal agency in pointing 
the thunderbolt, as well as in forming a drop of water, unetjui- 
vocally elevate it, as far as finite search can reach, to the dignity 
and station of first causes. Kirwan observes, that winds ap- 
pear to begin at that point towards wl^ch they blow.r Hence 
we may easily suppose' the operation of this powerful agent act- 
ing in one comn?on centre, in the opj)osite ciirrtvits of wind ; 
the violent and instantaneous agitation of the clouds, — their ra- 
pid attraction and repulsion from one common point, — their sud- 
den descent from this centre to the earth, — their j^arlial influ- 
ence on the waters below ; the w'liole immediately following a 
thunder-storm of undoubted elcclrical origin, aiul taking the 
same direction from the west with both that and the violent 
storm a few days afterwards 

Dr Franklirrs opinion of the identity of water-spouts and 
whirlwinds, is strongly corroborated by the instaneu' before us. 
The ancients sc'cm alscj to have considered them modifications of 
each other. Lucretius thus describes the prester or water-spout : 

For as the cone descends, from every ))oinl 
A dread tornado lashes it without. 

In gyre perpetual, tlirongh its total falli 

Till, ocean gained, the congregated storm 

Gi\es its full fury to »h’ uplifted waxes, , 

Tortur’d and torn, loud howling midst the fray. 

Oft, loo, the whirJxvind from the clouds arounri 
Fritters some fragments, and itself involves 
Deep in a cloudy pellicle, and close 
Mimics the jirester, lengthening slow from heaven ; 

Till, earth attain’d, th’ Involving web abru])t 

Bursts, and the whirlwind vomits, and the storm,” &c. &c. 

' Good’s Trawtlatitm. 

As the thunder-stoim on the 29th was unusually severe, and 
as it is somewhat connetfed with my subject, for I am convinced 
it settled the unseasonable state of the weather, I perhaps may 
be excused in detailing its effects on a house which it struck, in 
the occupation of my friend Mr Greave. This building faces 
tlfe south ; <.hc‘ tempest came from the S.8W. ; tlie lightning 

I 
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was seen to strike it near the centre. Without injuring cither 
the brick-TOll or window, which was shut, and througli whicli 
it must have obliquely passed, it struck the screw of tlie upger 
bed-p)st, ascended the pillar, shivered it into numerous splinters, 
some of which still hung horizontally by small portions slightly 
attached. It then passed along the l)ell-wire at the head of the 
bed to the first t^rn, which it left, and descended in a zigzag 
direction, splittiqg open the paper from the wall, to the aparU 
inent below. It now took another bell- wise, and sent off a }X)r- 
tion over tl/b face of a looking-glass, without doing any injury 
farther than tearing the paj)cr below as before. ^ The remaining 
stream proceetled to the corner, and gave off another porticjn 
which tore the jxiper down to the moulding. The originiil line 
still amtinuing along the Ixill-wire, made its last turn, w^eiit 
down the wall, splitting open the paper, leaped over a minia- 
ture, and again tearing away the paper and phister underneath, 
disappeared at the fire place. Tlie maid-servant hearing a little 
<log screaming violently, ran into the apartment, where she saw 
a blaze as if it was on fire. The room was full of smoke of sul- 
phureous odour. She was instantly knocked down as from an 
electVical machine, and felt as though on fire. On attempting 
to rise, she Avas so benumbed as to fall again ; but at length slie 
succcedctl in getting up stairs, where slie found the bed-cham- 
ber as full of* smoke as the last. She screamed out, and endea- 
voured to sit down. When she was well enough to reach the 
outer door, she was much relieved, Ixit complained of soreiiesKS, 
stiffness and swelling of the throat, headache, and great numbness 
of the linibs. In the evening her numbness was subsiding, licr 
tongue very dry, and the throat shewed no signs of inflammation, 
although it still felt very sore ; her neck was stiff, and although 
it had been covered at the time with a silk handkerchief, was 
marked with several red lines, as if sccarched or struck with a 
cane: the same appearances were observed in her legs. Not- 
withstanding^ she was much letter the next day ; she had not 
yet lieen able to taste food, was very thirsty, and a little fever- 
ish, t]>e soreness of the skin gradually disappearing. The* dog 
was not in jured, j)robably from the non-conducting properl it's of 
his coat. No perforation could be discovered tfirougli the Avails, 
VOL. X. NO. 19. JAX. 1824 . JS . 
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nor any traces of fire or charring could be found in the courw? 
of the electrical fluid. Tlie up})er and lower^ winds, after con- 
tinuing a little while from SSW. and NNE., have since blown 
unilbnnly from the E.NE., and the weather is now (piite settled, 
SCAUnOBOUGII, YoilKSHTBE, ) 

Jiihj 18^23. j 


Akt. \l\.—Ohi,rrv.'iti(ms im the of the Ilimalat/a 

Mountains^ with the Mcaaurcvicntfof lAeid. A ^Gr.nAHi) and 
Mr J. (^ERAUD. By W 11,1 .1AM Llovi>, Caplain of the Ben- 
gal Army. 

In the fourteenth volume ol* the Asiatic liescarches, printed 
at Calcutta, there is a memoir of great interest on the heights 
of the principal Snowy Teaks of the Himalaya Mountains, by 
Captain J. A. lloilgson and Lieutenant J. 1), Ili‘rbert; and V 
is really lamentable to observe in a work of such deserved re- 
putation, and which is so widely circulated, the numerous errors 
of the press that in a particular maimer mark that jiaper. A 
brief extract of that memoir has just been published in the 
Eighteenth Number of the Edinburgh J*hiloso}>liieaI Journal, 
with a table of the general results of those valuable, extensive, 
and laborious operations ; which, although correctly cojiied Irom 
the Cfilcutta edition of the Asiatic Researches, does not exhibit 
the true heights of the S«iowy Teaks, and whitili is calculated to 
confound the stations of the Great Trianguliivion witli the Teaks 
themselves. At Jiage 312 of the Calcutta c*dilion of the Re- 
searches (14th volume), there is a table designated Snowy 
Peaks, with data."” It is from this table that llie heights of 
a number of the Snowy Teaks above the level of the sea have 
been cxtrxietcd. The table commences ‘‘ Uclialaru, E.*” which 
signifies that the Snowy Peak marked F. in the Plan of the 
Triangulation, is seen Irom the station of Ucluikru under an 
angle of 5® 40' 25", ijf distant from it 76,673 feet, is 7,742 feel 
higher than Uchalaru, and, finally, ^J,884 feet above tli6 level 
of the sea. Again, “ great which is one of the peaks of 
Jumnooturu, is . seen from Uchalaru under an angle of 9"" 34' 
66", is disjtant fron» it 39,037 feet, is elevated 6,623 feet above? 

•* f 
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it, and rises 00^65 Jeet above the ocean. Kcdar Kantu is an- 
other lofty station of the great trlangulatlon, and the table shews 
the difference of level between it and the Snowy Peaks inar1|(Kl 
L. No. ^9, great Iv (one t)f the Jiininooturu Teaks), llie mid- 
dle and left peaks of the group H., the peak Ck, and the cone; 
their distances from it, and likewise their res[)eeti\e heights 
above the level •)f the sea. 'Fhe ( -luir station is upon a stupen- 
dous moiinlainf from whence the Peak of Ilalding, 3()d,5S() 
feet distant, is sei'U uialer an aiy;'le of P^5'44'": this mighty 
peak, le(‘l above tlie level of tlie sea, stains on the left 

bank of the Settlej river, and beyond the hitiicr Hinialah, or 
that portion of the Snowy Chain that looks down u])on the 
plains ol‘ India. This being a correct elucidation of Captain 
Ilodgsoifs table, the impropriety of connecting the stations of 
the triangiilation with the peaks in a table of the heights of 
the Snowy peaks of the Himalaya Mountains'*'* is evident, since 
it iinprc'sses the reader with the idea, that the station and peak 
togetb.'T sigiVify one and the same mountain, as in the instance 
('hiir Raiding, Wharlii pyramidal l^eak, &c. &c. The heights 
of tlu; Snowy Peaks above the level of the sea, given in the 
table of' the Snowy Peaks, with data,’’ at page 312 of the four- 
teenth volume* of the Asiatic Researches, and jniblished in the* 
Edinhiirgh Pliilosophical Journal, arc erroneous, as appears 
from tlu' note at the foot of page 316 of the Asiatic Researches, 
which cancels the list of results given in lliat table, and substi- 
tutes a new oiic at l)agc 324, headed “ Peaks of the Himalaya, 
or Snowy Range,*'’ to which a number of additional observa- 
tions have been added. The rc€ason stated in the note for c«In- 
celling th(* first table is, that the first calculations gave but 853 
feet for the height the station of Belville on the plains, above 
the sea, instead of 1013 feet, which it was found to be by sub- 
seejuent and more complete barometrical observations, as de- 
tailed in page 320. The difference of 160 i’eet has been added 
to the meaiCheiglits given in the table of Snowy Pcak.s with 
data in the new table at page 324, which consequently exhibits 
the true heights of the principal Snowy Peaks above the lcvi‘1 
of the se«a, and defines them past the possibility* of mistake, by 
giving their latitudes and longitudes. 

I have been induced to take the liberty of tronblkig you with 

B 2 
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these remarks, from a conviction that you wilL in the next num- 
ber of your valuable Journal, insert Captain Hodg8on'’s correct- 
ed tabk of the heights of the Snowy Peaks of the Himalab 
Mountains: and should the following results of observations, 
made in the same tract of country, by Lieutenant Alexander 
Gerard and Mr J. Gerard, be tliought of sufficient interest, you 
are welcome to publish them also. These last ebservations have 
already appeared in the Calcutta Journal. 

* # 

Heights by Barometer. 

Feet above the Sea. 

Shatool Pass, . . 15,5^ 

Boorendo Pass, - . 15,095 Buranda Pass of Captain Hodgson. 

Keoobning'Pass, - - 18,448 

Pass between Soongnum and Manes, 18,743 Limestone. 

Bed of the Sutig under Bekhur, 10,792 
Highest birch-forest near Soongnum, 14,000 Tully. 

Highest cultivation at Bekhur, 13,000 

Top of Choor Mountiun, - 12,143 Chur of Captain H6dgson. 

Station on Purgeool MounUin, 10,411 Purkgul of Captain Hodgson. 
Highest night-camp, . 18,129 

Bekhur Village, - - 12,676 

Nako, - . . 12,005 

Shipki, • -. « 10,597 Shipki of Captain Hodgson. 

Shcalkur Fort, - - 10,403 Shalkar of Captain Hodgson. 

Huttoo, or Whartoo, . 10,656 Whartu of Captain Hodgson. 

Ammonites found at - 16,000 

Highest sandstone, . 16,700 

Ramixtor, - - - 3,398 

Soobathoo, - - 4,205 Sabhatu Math of Captain Hodgson. 

Dehra, - . - 2,34.9 

Suharunpoor, - - 1,093 Near BelviUc, Captain Hodgson. 

Heights by Trigonometry. 

Purgeool, or Tuzhe^gung Mountain, 22,488 Purkgul of Captain Hodgson. 
Ruldung Mountain, - . 21,103 Raiding of ditto. 

Budraj Mountain, - . 7,502 , Bhadraj of ditto. 

BhyratFort, - - . 7,592 Bairat of ditto. 

Limestone at least - 20,000 

London, > 

October 1823. j- 


In compliance with Captain Lloyd’s request, we have insert- 
ed the following larger and more correct Tabic of the Heights 
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of the Snowy Pealcs, wth their longitudes and latitudes. We 
shall be glad to receive any farther communicadon from Cap* 
tun Lloyd on the subject of the physical geography of India. | 


Corrected TABLE of the Hei^Jits of Bie Snowy Peaks of the 
Himcdaya Mountains. 


Stations. 

A, No. 1. 



A, No. 2. 


• 

P. or A. No. 3. 


- 

J. 



B. Middle Peak, 



IJ. 



n. 



Q. . 



Q.-C. 



C, (Jaunli Peak), 



M, Mount Moira, 



St Patrick, 



St George, 



P.-C. • 



The Pyramid, 

K. 



G. Sri Kanta. 



Riulra Iliinalch, 



Serga Ruen’r^ 



Great K. or Baiulerpuch. 



Rishi Gangtang, 
Western F. 


District or State. 


23,631 
26,749 
23,317 
17,017 
23,441 
21,162 
23,062 
19,928 
19.530 
21,940 
22,792 
22,798) 
22,664 fi 
21,772 
21,379 
21,964 
20,296 I 


20,122 Ditto. 


Garhwai. 

Badrinath. 


Ditto. 

Garhwai 


Gurhwhal- 
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Art, IV. — Observations on Bces^ and particularly on the coJh- 

^ version of the LarveR Worlcing-Bees into Qiiccn-Bees, 
By the Reverend Mr Diinbaii of Ai)plegarth. Commu- 
nicated by the Author. * 

jAmoxg my experiments in the year there v/ere two 

rather of an interesting nature, one ol‘ them confirming beyond 
the possibility o? a doubt, the remarkable and often-questioned 
fact in the natural history of bees, of their having tlie power of 
converting the larva of a working-l)ee into a queen, when cir- 
cumstances require such an expedient ; — the other experiment 
is completely practical in its nature, and the conse(|uence of the 
one first mentioned. 

Kocperimcnt I. — In a communication inserted in the Philoso- 
phical Journal, I mentioned an instance which I had witnessed 
of the formation of a tjueen from the egg of a working bet* ; — 
a discovery for which Natural History is indebted to Schirach, 
and which had been repeatedly verified by the celebrated Hul)er. 
Possessing a hive extremely well fitted for experiments of this 
kind, and which I have named the Mirror-Hive^ iVom its exact 
resemblance to that jiiecc of household furniture, I set about re- 
peating this experiment in such a way as to put the matter out 
of all doubt. Huber had already done this so accurately tliat 
no person at all conversant in this branch of natural history 
could reasonably have feh any hesitation on the subject, pro- 
vided there was no favourite theory to be upbi ld. But Huber 
was a foreigner, and I have heard it alleged against him l)y some, 
that lie was a man of a very vivid imagination, — and by others, 
tliat being defe<'.tive in bis eye-sight, lie had givt‘n credit on the 
word of his assistant to reports of discoveries unfounded in 
fact. Ilihsli, an Englishman, has published a Treatise on Pees, 
inwhieh he treats with much petulance and ridicule the theory 
of the formation of artificial queens, • so warmly svipporred by 
Huber; and I observe in the liOiidon list of new publications, 
a pamphlet announced by him in answer to my paper on that 
subject in tliis Journal. The following results of an ex})eriment 
I made last simuner, will, I ])resinne, be regarded as a coiiclii- 

* Read befert' the Wernciian Natiiral History Society, 15th November 1823. 
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Isivc answer to hi:^ objections, and to those of any others who 
may be sceptical on the jx)int. 

In July the Mirror-Hive was full of comb, bees, brood, an^ 
honey,— the queen very fertile, and laying at the rate of 1()0 
eggs per diem- I opened the hive and took her away. For 
eighteen hours they continued to labour as if slic were still with 
them ; at the cnd*of that time they niivssed her, and all w^as in- 
stantly agitation and tumult ; the bees hurried backwards and 
forwards over the comb^with a loqid noise,* rushed in crowds to 
the door, and out of the liive as if they were swarming, and, in 
short, exhibited all the sympt<3nis of bereavement and despair. 
Next morning they had laid the foundation of five cjiieen cells, 
having demolished the tlirec contiguous cells to the one contain- 
ing a worm which suited their ))urpose, and by the afternoon 
four more, all in jnirts of the comb wliere before were nothing 
blit eggs and common worms of inie or tivo days old. 'Vwo of 
these royal cells advanced more rapidly in size than the rest, 
jirobijbly from the larxjc being of an age fittest for the purpose; 
four came on more slowly, and three made no progress ai*ter il\e 
third^ day. On the seventh day tlie two first were sealed, two 
more v/ere nearly so, all the rest continued stationary, and in 
fact remained so, as if llie bees, satisfied tliat tliey had at least 
secured one (jueen, did not think it necessary to carry forward 
the others to maturity. On the morning of the fourteenth day 
from the removal of their old ipieen, a young one emerged from 
her cell, strong, active, and ixaetly tesenihling lliose produced 
in the natural way. While examining )ut motions, I saw her 
Jiasten 1(» llie other royal cell, which liad been closed about the 
same tinu* with tlie o!ie fr(»m which she ^^ad come, and attempt 
to tear.il open, doubt Ic-.s with a view of destroying its inmate; 
but the working-bees pulled Iut away with violence, and con- 
tinued to do so as often as she made the attempt. At every re- 
pulse, she stood, in a sulky •jiosl lire ajiparently, on the conil), 
and emitted *thc shrill prrp prep^ so well known to bee-niaslers, 
vvliil? the unhatched (jui'cn at t!ic same time sent forlli a pe(‘p 
also, but of a hoarser kind. And ihisliccoimts for tlu‘ two de- 
ferent sounds which a.re generally lieard in tlK‘ evening from 
a liivtj about to llirow a, second swarm. The’shrill souml pro- 
ceeds fn.in tile iviguinj; (jucen. and seems e\p^’t^s her ra*!'( 
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and disappointment at being baffled by the watchful guardiana 
of tlie unhatched queen, from whom the hoarse sound comes. 
Ip’ the afternoon of the same day tlie last mentioned female left 
her cell. I saw her come forth in majesty, finely and dclic4itely 
formed, but smaller than . the other. She immediately retired 
within a cluster of bees, and I lost sight of her. Next morning, 
on opening the shutter of the hive, I perceiv^ the youngest 
queen rushing apparently in great terror over -the face of the 
comb, and turning roVmd the edge of it to the other side ; and in 
the next moment the other queen was seen pursuing with equal 
rapidity. I now fully expected to witness Huber’s combat ol‘ 
queens, and was about to wheel round the hive on its pivot, U> 
inspect their proceedings on the other side, when business called 
me oft* I returned in half an hour, thinking I might yet he in 
at the death, but found all was over ! The young (pieen was 
lying on the alighting-board on her back, in the pangs of death, 
newly brought out by the bees, and doubtless the \ictim of the 
elder queen. 

I observe two circumstances respecting this last c|uccn, one of 
which agrees perfectly with the experience of Huber, while the 
other is at variance with it. While the young (jiicen remained 
a virgin, not the slightest respect was paid her by the bees ; not 
one gave her food, she was obliged to help herself, and in cros- 
sing towards the honey-cells, she had to scramble over the croAvd, 
not an individual of which would get out of her way, or seemed 
to care whether she fed or starved. But no sooner did she be- 
gin laying than the scene was changed, anel complaisance, re- 
spect and i^ttention, became the order of the day ; one after 
another extended the proboscis with fixxl, and at every step of 
her progress a circle was formed round her by her admiring 
people. The other circumstance, and which varies from the 
experience of Huber, respects the sound eriiitted by tlie <jueens. 
He says that the workers form no guard around the cells of 
artificial queens, — that these are perfectly mute, aiid he makes 
several remarks by way ot‘ accounting for it. The above ex- 
periinent completely contradicts tliis. Tlie cell of the young 
(jucen w^as guarded most vigilantly, and both emitted the sounds 
alluded to, perhai)s once every minute, for several hours to- 
gether. 
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Experiment — This experiment, which was entirely prac- 
tical, and consisted in turning to account the result of the first 
c»xperinient, respected the formation of artificial swarms, an ex- 
pedient, in my opinion, never to be resorted to, but in such cases 
of necessity as that I am about to detail. From the first to the 
third week of June my hives had all thrown their to|).swarms ; 
but instead of thaowing their second in ten or twelve days there- 
after, as is geiiemlly the case, four o{‘ them had fiot cast nearly 
three weeks after. This was probably oxring to the unfavour- 
able state of the weather, which, by delaying the swarming, had 
furnished the reigning queen with an opportunity of putting to 
death one or two of her intended successors. In these circum- 
stances, I'rom the crowded state of the hive, a mass of bees us 
large as a maifs head hung from the alighting-board oi‘ 4*ach 
hive ; a siglit grievous to the Apiarian, as these outliers are 
<iuite idle. Determined to avail myself of Schiraclfs and IIu- 
•beris discoveries, I cut out of the Mirror-hive a piece of comb 
about three niches square, containing eggs and worms, and fix- 
ed it in an old hive full of empty comb. I then removed out 
of sight one of the hives which bad an outlying, or rather out- 
hanging, mass on its alighting-board, instantly clapped down in 
its place on said board the empty hive, and forci'd the idlers to 
enter. They made a tremendous noise, and seeini'd disctincert- 
ed at finding, instead of the ricli combs they had hitherto bet‘n 
familiar with, nothing but empty cells. This agitation was kept 
up all day by the continued arrival of the bees belonging to 
the original hive, who had been abroad wJien their hubitatioii 
was changed, and who now added greatly to the populatum. 
At ncxni next day I inspected the new establishment (a leaf-hive 
of Huber), and found, to my satisfaction, the foundations of 
three queen-cells laid in the small piece of ImKid-comb I had 
given them. In due time a queen w^as hatclicd, — the hive pros- 
pered, and at the end of tlie season I tot>k from it four and a 
half pints of honey. Finding this trial succeed so well, I in- 
stantly fell to work with two more in similar circumstances, and 
w'ith die same success. One of these dted about a month after, 
but from causes whicli had no connection with ihc experiment ; 
the otlier I kept over inter, and it has now^ swarmed, (July 1. 
182 S). 
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I had still another which hung out, and from this also I for- 
ced a cast, but by a method wliich has been often adopted by 
ot/iers. I carried the full hive into a dark place, turned it up, 
placed an empty hive over it, mouth to mouth, and drove it par- 
tially. Perceiving that half the Ix^es had gone up, and know- 
ing that in these cases the cpieen is always among the foremost, 
I immediately replaced the old hive in its forrtier station, and 
carried the new one, containing the ijueen, to a little distance. 
As the old hive had 'plenty of eggs anfl young brood, the bees 
were at no loss to procure another (jiieen ; and the new one ha- 
ving a queen, j?roceeded to work in all resj)ects as a natural 
young swarm. The old one I kept over winter, and it cast this 
summer. 


Art. V. — On the Ihfra^iivc and DhyKTutvc Poxcer of different 
Species of Class ^ in reference to the improvemenf of Achro- 
matic Telescopes^ with an Account of the Lines or Streal's 
7chich cross the Spectrum, Jlv JosKini Fiiauenhokkk of 
Munich. Concluded from Vol. IX. p. 999. 

A s tlie lines of the wspectrinn arc seen with every ivfraeting 
substance of uniform density., 1 have employed this cireimislanee 
for determining the index of refraction of any subslaiiee for each 
coloured ray. This could be done with the greater exactness, 
ns most of the lines are very distinct and well marked. l"or 
this purpose, I selected the largest lines, because v itli substances 
of low refractive power, or with prisms of small refracting singles, 
tlie lines of less magnitude could scarcely be perceived with si 
strong magififying j)t)\»er. The lines wliieh I ehose wen* tluKse 
marked B, C, D, Fi, F, G, 11, in Fig. 5. of Plate VII. (Vol. IX.) 
I made no use of the line />, becsiuse it is too near F, and I endea- 
voured to use the middle one bel'A^^en I) ami F. It is not prsieti- 
cable to inesisure largo arcs, sucli sis 151 f, but only smsill ones like 
IJC, CD, bceausc, in order to .see the lines of tlu? dillireiit co- 
lours distinctly, the eyc-glnss reijuires to be displfieed. 

The following Table contains I be mesisures of the singles ob- 
tained from dilievcnl kiiuls of glas- , and otlier refracting ‘■ub- 
Msinees. 




of different Specks of Glass n 


^21 



In onlor to measure these angles*, I employed the same tlieo- 
dolite Avhicli I have already mentioned, ^riie measares were ta- 
ken six times. The distance of the theodolite from the window 


oi’ the dark room into which thp light entered, was only feet. 
The correction of the angl^ ft, arising from the distance 4.25 
inches of the prisui from the axis of the theodolite, would havtJ 
been very considerable. In order to .avoid the uncertainty 
which arises from a great correction, ’I^determined the angle fc 
fur the light of a lamp, as the rays 1), Fig. 5^. and II, Fig. k 
Plate VII, Vol. IX., have the same refrangibility. In thiscjise 
the lahip was at a distance of 6{)2 feet; the correction of ^ was 

















S8 Prauenhofcr on the Refractive and Dispersive Potoers 

very small ; and, with the prism with which I cnade these expe- 
riments, it was only 40".6 for water. I have measured, then, 
OE)iy the arcs BC, CD, D£, 8z;c. The corrections arc small, 
and consequently very exact. With the prism they amounted, 
for BC only to 2''.6, for CD to 6".5, and for DE to 8". All 
the angles in the preceding Table have received this correction. 
Calling fl* the angle of the incident ray, ^ tlie a^igle of the emer- 
gent ray, yp the angle of the prism, and n the index of refrac- 
tion, we obtain ^ 



If the angle of the incident ray is equal to the angle of* the 
emergent ray, and if ^ is the angle which the incident ray forms 
with the emergent ray, we shall have 

^ _ rin^(^+4>) 
sin i ' 

This last expression for n will not be rigorously correct in sub- 
stances with a great dispersive power, and for an emergent ray, 
the angle of which is not equal to that of the incident ray, for the 
latter cannot be so, excepting to only one of the emergent rays, 
such as that at D, on the supposition that the prism docs not 
change its place. In making use of the last Formula for calciila- 
ting the indices of refraction with great accuracy, I only measured 
the arcs BC, CD, DE, fee, when the distance of the two lines 
was the smallest. But this distance corresiionds only to two 
lines of the spectrum, if a ray in the middle of them makes the 
siriallcst angle with the incident ray. When I measured, for 
example, the arc GH, the place of the prism was such, that a 
ray, nearly in the middle lictween G and H, formed the same? 
angle with the prism that the incident ray did. The prism has 
this position when the angle of refraction of this mean ray is a 
minimum. By the help of the telescope, and by turning the 
plane on which the prism rests, this position may be easily found 
with the greatest exactness. With substances of a less disper- 
sive power, or with prisms of a smaller angle, the same care is 
not requisite to obtain this degree of accuracy. Calling E n the 
index of reficiction for the ray E, we ha\e 
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Mni(^ + 4' + DE) 

= SHH ’ 

and for the ray F, 

Fw — 

sin 4 4^ 

The following Table contains the indices of refraction for the 
different coloured rays in each refracting substan^ 


Refracting 

Media. 

Sn 

m 

H 

Da 

• Ea 

m 


Ha 

Flint glass, 
No. 13. 

l.6!7g*9 


1.635036 

1.642024 


1.660285 

1.671062 

Crown glass, 
No. 9. 

1.525832 

1.526849 

1.529587 

1.533005 

1.536052 

1.541657 

1.546566 

Water, - 

1.330935 

♦ 

1.331712 

1.333577 

1.S35851 

1.337818 

1.341293 

1.344177 

Water, - 

1.330977 

1.331709 

1.333577 

1.335849 

1.337788 

1.341261 

1.344162 

Kali, « 

1.39i)629 

1.400515 

1.402805 

1.405632 

1.408082 

1.412579 

1.416368 

Oil of Tur. 
{lentine, 

1.470496 

1.471530 

1.474434 

1.478353 

1.481736 

1.488198 

1,493874 

Flint glhss. 
No. 3. 

1.602042 

1.603800 

1.608494 

1.614532 

1.620042 

1.630772 

1.640373 

Flint glass, 
No. 30, 

1.6235T0 

1.625477 

1.630585 

1.637356 

1.643466 

1.655406 

1.666072 

Crown gloss, 
No. 30. 

1.524312 

1.525299 

1.527982 

1.531372 

1.534337 

1.539908 

1.544684 

Crown glass, 

M. 

1.554774 

1.555933 

1.559075 

# 

1.563150 

1.566741 

1.573535 

1.579470 

Flint glass. 
No. 23. 
Prism of 60®, 

L626596 

1.628469 

1.633667 

1.^40495 

1,646756 

• 

1.658848 

• 

1.669686 

Flint glass, 
No. 23. 
Prism of 45®, 

1.626564 

1.628451 

1.633666 

t 

1.640544 

1.646780 

1.658849 

1.669680 


% 


The following Table contains the ratios of the different dis- 
persive powers of the differently coloured rays, in several com* 
binations of the refracting substances, according to the results 
in the preceding Table^ 
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The preceding Table sliews the difference of dis}>ersioii refit- 
live to differently coloured rays for each combination of fl£[act- 
ing substances. For example, for JlmUglaas^ No. 18, and 
the ratio of dis])ersioii of the rays in the space BC, is as 1 to 
52.56, and of the space GH as 1 to 8.73. As these differences, 
however, arc very small in some substances, as in Jlhit-glass^ and 
Oil of turpentine^ \vc may cx}X}cl, with some confidence, that, in 
varying the ingijcdicnts, we may obtain a kind oG^ass, in which 
the dilferences will be smaller tban in ihq^ which has hitherto 
been cmj)lftyed. The crown-glass M, for cxainj)lc, is of such 
a composition. 

("ailing 1 flic aberration of an object-glass of crown-glass^ 
No. 9., anA JUnt-glass^ No. 3., produced by the difference of dis- 
persion relative to the different colours, this aberration becomes 
about 0.57 for an object-glass of the same focus, and composed 
of crown-glass^ No. 9*, ^xnAjUnUglass^ No. 18. It will be 0.55i 
jlbr an object-glass of crown-glass M, and Jlinl-glas6\ No. 13, 
and 1.7ir*Trith crown-glass^ No, 9, and crown-glass M. In 
calculating these abei’rations, I liave taken into account the 
relative intensities of the differently coloured rays, of which I 
liavt already spoken. 

The results given by two prisms of flint-glass, No. 23. shew 
the degree of confidence which may be placed in the measured 
angles. With the prism of 45‘^ made of this glass, a change of 
an arc; ol' 2^ produces a change of 1 in the 5th decimal of the 
index of refraction. With a prism jof 60®, it requires an angu- 
lar change of 3".5 to produce the same variation in the decimal. 

If in achromatic object-glasses, the aberration produced by 
the unequal refrangibilily of the differently coloured rays ought 
to be destroyed, then, since the focal lengths of the lenses of 
flint and crown glass ought to be nearly in the ratio of yftie dis- 
persion of the two kinds of glags ; and since, on the other hand, 
the ratio of dispersion for the different colours is not the same, 
it is evident* that some aberration must still remain; and we 
must therefore determine this ratio, iiv order that t^is aber- 
ration may be a minimum for the Tiistinct vision of objects^ 
This cannot take place, if the difference between the focal 
lengths for the rays of different refrangibilily in the same object- 
glass is a minimum, for the different colours have not the same 
intensity : the aberration of the yellow rays, for example, whicli 
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have the greatest brightness, will produce in ^he ratio of their 
inteffiSlty a worse effect than the violet ones, if the aberration j 
fcjff the latter is of the same magnitude. Hence, we must know 
the intensity of each colour in the spectrum, or in what ratio the 
impression of any colour of the spectrum is stronger or weaker than 
that of another colour. In order to measure this intensity, I 
constructed the following apparatus. ^ 

To an eyeglass constructed for that purposg for the telescope 
of the theodolite, I' applied a small plain metallic mirror, the 
edge of which being well defined, cut the field of the telescope 
in the middle, as shewn at a in Plate II. Fig. 2. It was j)laccd 
before the eye-glass E, at an angle of 45% and at the place of tlu‘ 
image formed by the object-glass A. The eye-glass E is pulled 
out till the edge of the mirror, which ought to be vertical, is 
distinctly seen. At the side of the eye-glass, and in a direction 
perpendicular' to the edge of the mirror a, and to the axis of the 
telescope AE, I fixed a tube dl, cut in the direction of its 
length at b ; and in this cut I placed a narrower and a shorter 
tube MN, Fig, 1., which crossed the larger tube c B perpendi- 
cularly. In this narrow tube was a small flame, in the axis of 
the larger tube, which was supplied with oil from an external 
vessel. The narrow vertical tube b Fig. 2., or MN Fig. 1., 
had in the axis of the larger tube a small round aperture, turned 
towards the mirror a, by which the light of the flame fell upon 
it. By this contrivance, we perceive, in half of the field, the 
mirror a illuminated by th^ flame, and in the other half, one of 
the colours of the spectrum formed by a prism placetl before tlie 
object-glass A. The nearer the tube b is brought to a, the more 
will the flame illuminate thb mirror, and consequently we can 
obtain, at the same time, an impression produced on the eye by 
the ligh^of the mirror (as seen by the eye-glass), of the same in- 
tenidty as that which is produced by a colour of the spectrum 
in the other half of the field. The squares of the distances of 
the flame from the mirror for the aifferent colours bf the spec- 
trum, ai^ then inversely as the ratios of their intensity. Though 
at first it appears difficulTto compare the light of two different 
colours, ^et it becomes easy by a little practice. The intensity 
of the li^t of thg mirror approaches more to that of any colour 
in the spectrum, if at the same position of the eye-glass its ver- 
tic^ margin is less distinct. If the mirror is adjacent to a part 
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pf the spectrum Acre or less illuminated, the edge of^the mirror 
ibecomes, in both lases, more distinct ; because, in the first case, 
|the mirror appears to be placed in the shadow, and, in tnb^e- 
cond case, it is the colour of the spectrum that is found the^. 
The experiment with the mirror is a little difficult and uncer- 
tain, if we perceive clearly the lines of the spectrum, because 
the brightest and the darkest lines touch one another almost in 
every colour. 08 this account, the aperture ii^he window- 
shutter is made ^ broad, that only the strongei^tlines are just 
visible, and^thc fine ones not at tjl. In ^lace of the mirror 
outside of the shutter by which the light entered, I put a 
white plane si:ifface illuminated by the sun, because by any im- 
j)erfeetion of the mirror the light is irregularly dispersed, which 
renders the observations more dubious. 

In order to vary the experiments, I at one time enlarged the 
round aperture before the flame, and at other times I contracted 
it. I placed also at the end c of the wide tube a piece of ground 
^lass, tiu^Mgh which the mirror received its light. In this case 
I measured the distances of the flame from the ground glass. To 
avoid all illusion, the aperture before the eye-glass ought to be 
smaH and to be at the place where the principal rays, or the axes 
of the rays coming from the edge of the field, cut the axis of 
the telescope. With the prism of flint-glass No. 13, having an 
angle of 24'.5, I obtained the following results. Though 
the experiments were made in clear weather, and at noon, I 
sometimes perceived, in the course of the observations, a slight 
change in the density of the light ^hich the prism received. 
The differences in the four sets of experiments may have been 
partly owing to this change, and the flame may also have changed 
its intensity in the course of the observations. If we call the 
intensity of the light at the brightest part of the spectrpm 1, 
we shall then have. 


Experiment I. 

• 


Exp. 111. 

Exp. IV. 

Meali of Poui 
Exp^ments. 

Intensity of Light 

At . B ?= 0.010 

At - C = t).048 

At - D — 0.61 

Between D and E = 1.00 

At . E = 0.44 

At • . F 0.084 

At - G = 0.010 

At . H-- 0.0011 

Int of Light 
0.044 
0.096 
0.59 

1.00 

0.38 

0.14 

0.039 

1 0.0072 

Int. of Light 
0.05a^ * 
0.15 • 

0.72 

1.00 

0.61 

0.25 1 

0.053 

0.0090 

Int. of Light 
0.020 
0.084 
0.62 

1.00* 

0.49 

0.19 

0.032 

0.0050 

IntJof Light, 

hoz2 

Jd.094 , 

/0.64 

ll.00 

*0,48 

0.17 
• 0.031 

0.0056 
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'riie brightest part of the spectrum is ueaily at one-third or 
one-fourth of DE from D: Its position cailhot be determinedj 
nyra exactly, nor is it of any great importance. I 

r The curve in Fig. 5. Plate VII. Vol. IX. represents the inten- 
sity of the light in the different colours. The above values are the 
ordinates,, and the measured arcs BC, CD, in the Table, p. 27., 
from flint-glass No. 13,^^he abscissae. We may suppose that the 
quantity of^he light in the different coloured spaces, is repre- 
sented by tlie areas of the curve BC, CD.' If we call this 
quantity 1 for the aPea of tlvj space DF, then wc s^iall have. 

Area of BC 0.021 
CD 0.299 
DE 1.000 
EF 0.328 
FG 0.185 
GH 0.035 

On the supposition that with an achromatic object-glass tlie 
aberration of the brightest rays is more injurious to distinct 
viiuon, in the ratio of their intensity, than the aberration of the 
fainter ones, the distinctness will be the greater if the ratio of 
dispersion, which we may call is taken, such that 

a? = 6/8 -p cy -I- 

where /8, y, 3, &c. express the quantity of light in the spaces 
BC, CD, DE, &C.,. and 6, c, d, &c. the quotients 

Cw'— Bn' Dn' — Bn' 

Cn — Bn’ Dn — Bn’ 

This ratio is consequently for flint-glass. No. 30, and for crown- 
glass, No. 13, equal to 1 to, 2.012. I have, however, found, 
that with the object-glasses of these two kinds of glass, the dis- 
tinctnete is a maximum, when this ratio is taken, ecpial 'to 1 to 
1.98. proves, that if the distinctness ought to be a maxi- 

mum, thj^ aberration of rays of Ictst intensity ought to be greater 
than it is, i^the inverse ratio of thfc intensity. ^ 

Haviiv several object-glasses of the same aperture, the same 
focal lenMi, and the sayj^kind of glass, we may determine in 

• In thid|ca8e we liave, (x— 5) fi -f (x— c) y + {x^d)S -f («— c) t + (x— /> g -h 
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which of them t^c aberration produced by unei}ual refratigibili- 
ty is the. best compensated, if we cover one-half ot* of 
them by a screen pjissing through the centre of the object-g^s 
in a straight line. In those where the margin of a distant ob- 
ject is most distinct, the aberration is best compensated!. In 
making this comparison, we must attend only to the disdnctiiess 
of the object, agd not be deceived by the colours, because one 
object-glass may shew less colour than anotli^!^ and yet its 
distinctness be less. This detailed method of finding the best 
ratio of disJ!>crsion, is useful only for determining how much the 
aberration of the faintest rays ought to exceed that of the bright- 
est rays. TWis result will be still more accurate if it is obtained 
by trials made with greater object-glasses, whose apertures arc 
in the ratio of the greatest possible focal length. It is scarcely 
necessary to add, that the aberration of sphericity was porrected 
in all the object-glasses employed in these experiments. There 
.is still another aberration which takes place in the eye itself, 
and fTrrrtiich we ought to pay attention, if we wish to find the 
best ratio of the colorific disperrion. 

In placing the red colour of the spectrum in the middle of the 
field* of the telescope of the theodoBte, and in adjusting the eye- 
glass so as to be able to distinguish the fine micrometer wires, 
these wires will be no long^ seen when the zMe/ rays enter the 
field, the eye-glass remaining fixed. In order to see the wire in 
this colour, we must bring the eye-glass much nearer the wire ; 
that is, more than double the aberration produced by the un- 
equal refrangibility of the two kinds of rays in the eye-glass. 
This proves that the differently coloured rays in the eye ht^ve 
not tlie same focal distance, and that the eye is not achromatic 
The distance to which the eye-glass oiiglit to be displaced in 
different colours, in order to see the wire distinctly, envies us 
to calculate this aberration in the eye, which is by rp means 
small ; but we must take into s^count the aberration proluced by 
the eye-glass itself. It is.^arcely necessary to staArathat, in 

* The want of achromatism in the humaivicy^ hftB been long agoiiointed out 
by Dr Maskelyne, Dr Blair, and Dr Young. The last of these philoynphers cim- 
eluded, that the dispersive power of the eye collectively, is one-third ol the disper- 
sive power of crown-glass, ai an equal angle of deviation. Mr liamsdeR maintaineti 
the extraordinary opinion, that the scparatioi* of coloured rays only obser\ ed 
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observations of this kind, no other liglit but ^nat of the spec- 
truD^Siight to enter into the field of the telescope, and that 
tlj^ srire should not receive any foreign light. I have found, 
with a lens of crown-glass. No. 13., with a focus of 0.88 Paris 
inches, that the eye-glass, in passing the wire from the ray C to 
G, ought to be displaced 0.054 of an inch, in order to see the 
wire with e<mal distinctness in both colours. ^ lens of crown- 
glass, No. 1.33 Paris inches focus, rcquii^s to be displaced 

0.111 for the same colours ; a lens of flint glass, No. 80., with a 
focus of 0.867, requires a displacement of 0.074 ; and another 
of flint-glass, No. 30., and a focus of 1.338, required to be dis- 
placed 0.148 of an inch. In these experiments, I lcK>ked with 
one eye at a fixed object, whilst with the other I observed at the 
wire through the lens, in order that I might be certain that, 
with the different coloured rays, the eye was always equally sus- 
ceptible of uniting on the retina white rays of a given divergency ; 
and, consequently, that it did not change, in that respect, for the 
different colours. Even with that precaution, ho\^ever,"'thc re- 
sults did not differ greatly from the preceding. 

The result given by the first lens is, that if the red rays 
fall parallel on the eye, the blue rays ought to diverge from a 
point S3.7 inches distant, in ord^r to have in the eye the same 
focal distance. With the second lens this distance was 21.3; 
with the third 19.5 ; and with the fourth 17.9. In this calcu- 
lation, I have taken into account the influence produced on this 
displacement by the uneq\]^l refrangibility of the two kinds of 
rays in the lens. This abeiration in the eye cannot be fixtxl 
more rigorously, but by varied and repeated trijils. It would be 
desirable to have the experiitients repeated on the eyes of diffe- 
rent persons, in order to obtain a mean result. In order to de- 
termii&^this aberration with still more precision, we must also 
take info account the diameter qf the luminous cylinder formed 
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by the rays which go from the eye-glass to the eye, dia^ 

meter of this cylinder varies, and depends on the aperture ol(|the 
object-glass, and the focus of the lenses of the eye-glass. It is 
easy to conceive that this aberration increases with the dia- 
meter of the cylinder. Great care is therefore requisite, in the 
calculation of object-glasses, to attend to the aberration of the 
eye, and to mak£ it disappear from the object-gl^. 

If, in the calculation of achromatic object-glasses for the sphe- 
rical aberration, we wish to make this abierration disappear en- 
tirely, the indices of refraction for the flint and crown glass ought 
to belong to the same coloured ray ; for, if theseiindices belong to 
diflerent rays, the aberration can never be extinguished, notwith- 
standing the most rigorous calculation. As the discovery of the 
lines in the spectrum enables us to determine these pmnts with 
accuracy, they must be considered of great utility in removing 
this aberration. 


BeCw ^he discovery of the lines in the spectrum, I determined 
the identity of the refracting powers of two kinds of glass, by 
cementing them together, and forming them into a single prism. 
If -the two specula seen by this prism appeared on the same 
place, and without any reciprocal displacement, I concluded that 
their refracting power was the same. After the discovery of 
these lines, however, I found that two pieces of glass might still 
have a different refractive power, without that difference being 
jKjrceivcd by the above method. This difference in refracting 
power was not only found in pieces^of glass taken from different 
parts of the same crucible, but even in pieces taken from the two 
extremities of opposite sides of tl\e same piece of glass. By^re- 
peated experiments on the manufacture of flint and crown glass, 
I have succeeded to such a degree, that, in a crucible containing 
400 lb. of flint-glass, two pieces, one of which is takemfrom the 
bottom, and the other from *the top, have the same* refractive 
power. • V* ^ 

In observing the great quantity of lines in the solar, ;pectrum, 
we might be led to believe that thennilexion of light f b the nar- 
row aperture in the window-shutter had some connection with 
them, though the experiments described do not give the least 
proof of this, and indeed establish the contrary pinion. In 
order to put this beyond a doubt, and also to make some other 
observations, I varied the experiments in the fq^lowing manner : 
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If make the sun'’s rays pa^is through a small round aper- 
turofTO the: window-shutter, nearly IS" in diameter, and cause it 
to fall on a prism placed before the telescope ^of the tlieodolite, 
it is obvious ttfat the sj)ectrum i^een by the telescope can only 
have a very small width, and consequently will form only a line- 
In a line, liowever, of almost no breadth, it is impossible to sec 
the line and di|;]jcate lines which traverse it ; afid, on that ac- 
count, the fixed lines are not seen in a spectrum of this kind. 
In order, however, to sec . alk the lines* in this spectrum, it is 
neicessary only to widen it by an object-glass, without altering its 
length. I obtained this effect, by placing against the object- 
glass a glass having one of its faces perfectly plane, and the 
otlier ground into the segment of a cylinder of a very great dia- 
meter. The axis of the cylinder was exactly parallel to the base 
of the prism. The spectrum could not, therefore, change in 
its length, and was therefore only widened. In the spectrum 
thus altered, I recognized all the lines occupying thj^ xery^^ame 
position that they liad when the aperture was long and narrow. 

I employed the same apparatus for examining, in the night 
time, the planet Venus, without allowiftg the light to fall upon a 
smitU aperture. 

In the spectrum formed by this light, I found the same lines 
such as they appeared in the light of the sun. That of Venus, 
however, having little intensity compared with that of the sun re- 
flected from a min*or ; the brightness of the violet and the exte- 
rior red rays is very feeble. *43n this account, we perceive even 
the strongest lines in these two colours with some difficulty ; but, 
in tlie otlier colours, they are ^ily distinguished. I have seen 
the lines D, E, 6, F, Fig. 5. Plate VII., Vol. IX., very well 
terminat^ ; and I have recognized that those in ai'e formed 
of two, nimely, a fine and a strong line. The weakness of the 
light, hpi|/ever, prevented me frcAn seeing that the strongest of 
these two ^cs consisted of two ; aVl, for the same (eason, the 
other finer lines could not be distinguished. By an approximate 
measure or the lines DE ar4 EF, I am convinced tliat the light 
of Venus K, in this respect, of the same nature as that of the sun. 

With tie same apparatus, I have also made several observa- 
tions on sovne of the brightest fixed stars. As their light was 
much fainter than that of Venus, the brightness of their spec- 
trum was consofjuently still less. I have nevertheless seen, with- 
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I out any illusidifi 8i the spectrum of the light of Sirius^^irec 
large lines, which apparently have no resemblance with ihofek of 
the sun’s light. One of them is in the green, and two in tne 
blue space. Lines arc also seen in the spectrum of otlier fixed 
stars of the first magnitude ; but these stars appear to be diflFe- 
renl from one another in relation to these lines. As the object- 
glass of the teles^pe of the theodolite has only IJj^nes of aper- 
ture, these cxpenments may be repeated, with greater precision, 
by means of an object-gllLSS of greater dimensions. 

The electric light is, in relation to the lines of the spectrum, 
very different /rom the light of the sun and of lamp. In this 
spectrum, we meet vrith several lines, ^mrlly very clear, and one 
of which, in the green space, seems very brilliant, compared with 
the other parts of the spectrum. Another, line, which is not 
quite so bright, is in the orange, and appears to be of the same 
colour as that in the spectrum of the light of a lamp ; but, in 
mcasuri^ itg angle of refraction, I find that its light is much 
more strongly refracted, and nearly as much as the yellow rays 
of the light of a lamp. Towards the extremity of the spectrum 
we perceive in the red a line of very little brightness; yet its 
light has the same refrangibility as that of the clear line of the 
light of a lamp. In the rest of the spectrum we may still easily 
distinguish other four lines sufficiently bright 

In making the light of a lamp fall through a narrow aperture, 
from 16" to 30" wide, upon a prism of great disperrion, placed 
before the telescope, we perceive that the red line of this spec- 
trum is formed by two very delicate bright lines, similar in size 
and in distance to the two dark |iines D, Pig, V. Plate Vft. 
Whether the aperture through which the light of thelamp passes 
is wide* or narrow, if we cover the point rf* the flame, and the 
lower blue extremity of it, the red line appears less cleatr, and is 
more difficult to he distinguished. Hence it appears ^at this 
line derives jts origin principally from the light of ^tro- 

mities of the flame, particularly the inferior ane^ 

: i 

• In order to obtain a €Ootinuou9 electrical light, 1 brought to witnin half an 
inch of each other, two conductors, and I united them by a very fine ^asa thread, 
tine of the two was connected with an electrical machine, and the otw communU 
cated with the ground. In this mann^, the light appeared to paasrontinuously 
along the glass fibre, which consequently formed a fine and brilliant line of light. 
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Th<» reddish line is, in relation to the other parts of the spec- 
tTKCki, very bright in the spectra of light produced by the flame 
of hydrogen gas and alcohol. In the spectrum of the flame of 
sulphur, it is seen with difficulty. 

I intend to repeat the experiments relative to the perfection of 
the Achit>matic Telescppe, witli a new instrument, by which 1 
expect to ob^in a degree of accuracy more tl£mi double of that 
of which the preceding observations are susceptible. 1 shall add 
to them new experiments made with thtk»same instrument, and for 
which the instrument already described was not adapted. These 
last may {)erhaps be of great interest in practical and physical 
optics. 

' In making the experiments of which I have spoken in this 
memoir, I have considered principally their relations to practi- 
cal optics. My leisure did not permit me to make any others, 
or to extend them farther. The path which I have traced out 
in this memoir, may furnish interesting results in pbx^inal op- 
tics ; and it is therefore greatly to be wished that skilful natural 
philosophers would condescend to give them some attention. 
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‘generally adoptecf by the Fretich mineralogists, has 
rowed from the celebrated school of Werner : it indi< 

. is, not what is supposed to have been. 

In the geognostical description of the globe, we may distin- 
guish different degrees of aggregation of mineral substances, 
simple or compound, according as wc rise to more general ideas, 
liocks which alternate with one another, which ar^«isually asso- 
(iiated, and which present the same relations of position, consti- 
tute 2iformmtmn ; the uffion of several formations constitutes a 
district or terrain ; but these diff'erent terms of rocks, Forma- 
tion and Tcraain, are employed as synonymouif in many works 
of geognosy. 

The diversity of the rocks, and the relative disposition of the 
beds which form, the oxidised crust of the earth, have, from the 
most remote times, fixtKl the attention of men. Wherever the 
working of a mine was directed upon a deposit of salt, of coal, 
or-ef- cioy-iron, which was covered with a great number of beds 
of different natures, it gave rise to ideas more or less precise re- 
garding the system of rocks peculiar to a district of small ex- 
tents Furnished with these local details, and full of prejudices 
which arise from custom, the miners of a country would disperse 
themselves over the neighbouring districts. They would do 
what geognosts have often done in our days ; they would ju<lgc 
of the jKJsition of rocks of whose nature they were ignorant, ac- 
cording to imperfect analogies, according to the circumscribed 
ideas which they had acquired in their native country. This 
error must have had a fatal influence upon the success of 
their new researches. In place examining the connection 
of two contiguous districts, by/following some generally ex- 
tended' bed, — ^in place of enlarging and extending, so t(/ speak, 
the first type of ^formations which had remained impressed 
upon their minds, — they woulj^ be persuaded that *^h por- 
tion of the ^lobe had an ei^fely different geologic^j^onstitu- 
tion. This very old popular opinion has-been adopted ^nd sup- 
ix>rted, in different counties, by veiy distinguished men ; but 
since geognosy has t^en elevated to the rank of a science, the 
art of interrogating nature brought to perfection, and journeys 
made into distant countries, have presented a more y/xact com- 
parison of different districts, great and immutable laws have 
been discovered in the structure of the globe, ^id in the super- 
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positi^ of rocks. Since, then, the niost striking analogies of sitU£U 
riq^of compoation, and of organic bodies contained in contem- 
poraneous beds, have manifested themselves in the two worlds, in 
proportion as we become accustomed to consider the formations 
under a more general point of view, even their identity becomes 
every day more probable. 

In fact, oa^examining the solid mass of our planet, we per- 
ceive that some of those substances with which oryctognosy (de- 
scriptive mineralogy), makei^ us acqmAnted in theiv individual 
capacities, arc met with in constant associatimis^ and that these 
associations, which are designated by the name ef Compound 
liock s, do not vary, like organic beings, according to the diffe- 
rences of the latitudes, or of the isothermal lines in which they 
occur. The gcognosts who have travelled over the most re- 
mote countries, have not only met in the two hemispheres with 
the same simple substances, quartz, felspar, mica, garnet or horn- 
blende ; but they have also found that the great niountaift-mr. 2 * 
ses present almost everywhere the same rocks, that is to say, the 
same assemblages of mica, quartz and felspar in the granite ; of 
mica, quartz, and garnets in the mica-slate ; of felspar and horn- 
blende in the syenite. If it has sometimes been thought at first 
that a rock belonged exclusively to a single portion of the globe, 
it has been constantly found by later researches, in regions the 
most remote from its first locality. We are tempted to admit 
that the formation of rocks has been independent of the diver- 
sity of climates ; that perha^js it has even been anterior to them, 
(Humboldt, Geographic des Plantes^ 1807, p. 115.; Vues dA:s 
CordiUeres^ vol. i. p. 122). IRocks are found to be identical 
where organic beings have un^rgone the most varied modifica- 
tions. • 

But tips identity of composition, this analogy which is obser- 
ved in tilt association of certain silnple mineral substances, might 
be indepistt]ent of the analogy of ^lative situation ai?d of super- 
position.' One may have brought from the Islands of the 
Pacific Ocean, or from fh^’Cordillerqs of the Andes, the same 
rocks which are observed in Europe, Vithout his being permit- 
ted to conclude that these rocks are superimposed in the same 
manner, ain^d that after the discovery of one of them it might be 
predicted with some degree of certainty wliat are the other nx^ks 
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which occur in the same places. It is to discover these 
^ies of situation and relative position, that the labours of 
jTiiosts should tend, who delight to investigate the laws of inor* 
ganic nature. In the following tables, we have attempted to 
unite all that is known witli certainty, regarding the superposi- 
tion of rocks in the two Continents, to the nortli and south of 
the Equator. ThSse types offormaiicuns will not or^be extend- 
but also variously modified, in proportion as the number of 
travellers qualified to make gcognostical observations shall be- 
come increased, and as complete monographs of different dis- 
tricts at great distances from each other shall furtiish more pre- 
cise results. 

The exposition of the laws observed in the superposition of 
r<x;ks, forms the most solid part of the science of geognosy. It 
must not be denied, that the observations of geognostical situa- 
tion often present great difficulties, when the point of contact of 
. neighbouring formations cannot be reached, or when they 
do not present a regular stratification, or when their relative situa- 
tion is not uniform, that is to say, when the strata of the upper 
deposits arc not parallel to the strata of the lower. But these 
difficulties (and this is one of the great advantages of observa- 
tions which embrace a considerable part of our planet), diminish 
in number, or disappear entirely, on comparing several districts 
of great extent. The superposition and relative age of rocks, 
are facts suscej>tiblc of being established immediately, like the 
structure of the organs of a vegetable^, like the proportions of 
dements in chemical analysis, or like the elevation of a moun- 
tain above the level of the sea. T^e geognosy makes known 
the outer crust of the globe, suuA as it exists at the present 
day. It* is a science as capable of certainty as any of the pSiysi- 
i*al descriptive sciences can be. On the other hand, all that re- 
lates to the ancient state of our p^ets, to those fluids winch, it 
is said, held all the mineral si^tances in a state of reg^^ution, 
lo those seas which we have raised to the summit of the Cordil- 
leras, to make them again ^sappear, b as uncertain as are the 
formation of the ^^mosj^ere of planets, the migrations of vege- 
lables, and the origin of different varieties of our species. Yet 
the period is not very remote when geologists bccupiij^ them- 
selves by preference with the solution of these almost impossi- 
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ble^>ioblems, with those fabulous times of tlfe physical history 
of our planet. 

In order to render the principles better understood, accord- 
ing to which the following table of the mperpositkm lyf' rocks is 
constructed, it becomes necessary to premise observations fur- 
nished by the practical examination of different districts. We 
shall begirfrovith remarking, that it is' not easy to circum- 
scribe the limits of a formation. The Jura limestone and thi‘ 
Alpine limestone, which are*separated®to a great distance in one 
country, sometimes appear closely connected in another. What 
announces the^' independence of a formation, as^has been very 
justly observed by M. de Buch, is its immediate superposition 
upon rocks of a different nature, and which consequently ought 
to be considered as more ancient. The red sandstone is an in- 
dependent formation, because it is superimposed indifferently 
upon black (transition) limestone, upon mica-slate, or ujxm 
primitive granites ; but in a country where the great fonnaU'^"' 
of syenite and porphyry predominates, these two rocks constant- 
ly alternate. There results that the syenite rock is dependent 
upon the porphyry, and scarcely any where covers by itsejf the 
transition clay-slate or primitive gneiss. The independence of 
formations docs not, besides, by any means exclude the %in\formv- 
ty or corvcordance of position ; it rather excludes tlie oryctognos- 
tic passage of two superimposed formations. The transition dis- 
tricts have very often the same direction and the same inclina- 
tion as the primitive onet^; and yet, whatever approximation 
there may be between their origin, we are not the less warrant- 
ed to consider the anthracibc mica-slate or the grcy-wackc, al- 
ternating with porphyry, a^^wo formations independent of the 
primitive granites and gneisses which they cover. The contbr- 
mity of position is in no way incompatible witli the indepen- 
dence of formations^ that is to^ay, it does not prevent the right 
which Wp has of regarding a i%,*k as a distinct formation. It 
is because the independent formations are placed indifferently 
on all the older rocks, (the chalk u j^on the granite, the red sand- 
stone upon the primitive mica-slate), that the assemblage of a 
great number of observations made upon very distant }X)ints, 
becomes^* eminently useful in the determination of the relative 
age of rocks. In order to determine that the zircon-sienite is 



^ Daron Humboldt on Rock Formations. 45 

a transition rock, \ must have been seen resting upon formations 
jMisterior to the black limestone with orthoceratites. Observations 
made upon the porphyries and syenites of Hungary by M. Beu- 
*dant, one of the most distinguished geologists of the present 
limes, may throw much light upon the formations of the Mexi- 
can Andes. It is thus that a new vegetable discovered in In- 
dia, elucidated thc^natural affinity between two families of plants 
belonging to Equinoctial America. 

"Die order whicli has been followed in the^tableof formations, 
is that of th? situation and relative position of rocks. I do not 
pretend that tliis position is observed in all the countries of the 
globe ; I nierefy point it out such as it has appeared the most 
probable, after the comparison of a great number of facts which 
I have collected. It is by the idea of the relative age of for- 
mation, that I have been guided in this work, imperfect as it 
still is. I had begun it long before my journey to the Cordille- 
ras of the New Continent, from the year 1792, when, on leav- 
'mg' the Fi*e\berg School, I was ap}H>intcd to the direction of 
the Mines in the mountains of the Eichtelgebirge. The same 
rock may vary in composition, integrant parts may have been 
abstracted, and new substances may occur disseminated, without 
the rcK!k’*s changing its denomination in the eyes of the geognost 
who is engaged with the superposition of formations. Un- 
der the equator, as in the north of Europe, strata of a true tran- 
sition syenite lose their hornblende, without the mass becom- 
ing another rock. The granites of the banks of the Ori- 
noco sometimes assume hornblendejas an integrant part, and 
yet do not cease to be primitive granite, although this may not 
be ol* the first or oldest formation. * These facts have been ob- 
served by all practical geologist^. The essential character of* 
the identity of an independent formation is its relative position, 
the place which it occupies in the general scries of formations. 
(Sec the classical Memoir of 1^^. de Buch, Ueber den^ 
riner^ in the* Afag. der Natuj^.^ 1810, p. 128-133.)"' It is on 
this acv!ount that an isolatecl/iragment, a sjiecimcn of rock found 
in a collection, cannot be determined geognostically, that is to 
say, it cannot be ref'cKfrf with certainty to a particular forma- 
tion, constituting one of the numerous beds of which /he crust 
of our planet is composed. *^The presence of chiastolne, the ac- 
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cumulation of carbon or nodules of Compaq, limestone in tlit, 
clay-rfates, nigrine and epidote in tJie syenites, (alternating with 
granite and porphyries), conglomerates or pudding-stones, ha- 
ving a basis of anthracitic mica-slate, may, without doubt, be 
characteristic of transition formations ; in the same way as, ac- 
cording to the useful lalx)urs of M. Brongniart, petrifactions of 
shells, in a good state of preservation, soinetiipes indicate direct- 
ly such or%qch a l)ed of tertiary deposits. , But these cases, 
where we are guidqd by disseminated substances or by charac- 
ters purely geological, com*prehend \)ut a si rial number of 
rocks of a recent origin, and observations ol‘ this kind often lead 
only to negative facts. Tlie chai*acters taken fiom the colour, 
from the grain, and from small veins of carbonate of lime, 
which traverse calcareous rocks ; those which are furnished by 
the fissility and silky lustre of clay-slate, the aspect and undu- 
lations more or less marked of the scales of mica in mica-slate ; 
and, lastly, the size and colouring of the crystals of felspar in 
the granites of different fonnations, may, like dl that R vtiii- 
nected simply with the physiogmyrny of minerals, lead the most 
expert observer into error. The white and black tints un- 
doubtedly in most instances distinguish the primitive and tran- 
rition limestones ; the J ura fonnation, especially in its upper 
beds, is also without doubt generally divided into thin whitish 
beds, having a dull, even, or conchoidal fracture, with very 
flat cavities : but in the mountains of transition limestone there 
are isolated masses which, in colour and texture, resemble tlic 
oryctognostic characters of the Jura limestone ; and to the south 
of the Alps there arc hills belonging to tertiary depositvS, where 
we find rocks analogous t(^the slaty and dull Jura limestone 
(in as far as regards appearance,) in formations placed above the 
chalk/ and which resemble the limestone used for lithographic 
purposes. Were names taken from their oryctognostical cha- 
racters alone to be preferred i^ distinguishing formations, the 
different strata of the same coinjl^und rock having a consider- 
able thickness, and e^wtended to aVreat length in a particular 
direction, would often seem to beloi^>* to different rocks, accord- 
ing to the points at wliich specimetib taken. Consequent- 
ly we can only determine geognostically in collections, suites of 
rocks of which the mutual siipcrposttion is known. 
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111 announciiijnAtliebe ideas regardin^v the scrse which should 
Ih‘ attached to thJ words itulcjjcudcnt formations^ when treating 
of the order of their position, wc are very far from undervaluing 
iIm' eminent services which the most rigorous oryetognostic exa- 
mination^ the minute investigation of the comjiosition of rocks, 
have rendered to modern gcnignosy, and especially to the know- 
ledge of the relative position of ibrmatioiis. Although, accortl- 
iiig to the diseoferies ol’ M. Ilaiiy, regarding tlie intimate 
nature of inorgaific and crystallized substanccs^thcre does not 
exist, propcgly s})eaking,fa passagc.or transhion of one mineral 
s|)ecies to another ; (Cordier, sur ks Roches vokan.y p. 33., and 
Berzelius, Nonv. Syst de Mineral^ j>. 119.)» ihc passages of 
masses or j)aittvs o/* rovks^ are not limited to fonnations which 
arc commonly distinguished by the name of Compound Bocks. 
Tliosc which are tlioiight simple, for example, the transition or 
scc'ondary limestones, are partly amorphous varieties of mineral 
species, of which there exists a crystallized type, partly ol'aggre- 
•gotr'v of clay, carbon, &c., which cannot be submitted to any 
fixed determination. It is u]H)n the variable proportions of 
these heterogeneous mixtures, that the passage of marly lime- 
stones to other schistose formations is founded. (Haliy, Tableau 
iomparatif* da la Cristalhffraphie^ p. — 30.) All the amor- 

phous jiasies of rocks, however homogeneous they ap{x?ar at first 
sight, the bases of porphyries and eupliotidcs (serpentines), as 
well as those problematical black masses which constitute the ha- 
sanitc (basalt) of the ancients, and which are not all greenstones 
surcharged with hornblende, are susceptible of being subjected to 
mechanical analysis. M. Cordicr h^ ajiplied this analysis in an 
ingenious manner to the diabases, ^olerites, and other more re- 
cent volcanic productions. The j>aOst ajiparently minute orycto- 
gnostic examiiialion, cannot be indifferent to the gcognost who ex- 
amines the age of formations. It is by this examination that we 
are enabled to form a just idea o|'lhe progressive manner in which, 
by internal development^ that ^ to say, by a very gradual change 
in the proportions of the c^»uients of the mass^ the passage is 
made from one rock to a/icighbouring.' The transition slates, 
whose structure appears /on first sodiffci^nt from that of the gra- 
nites or porphyries, present to the attentive observer striking ex- 
amples of insensible passages to granular rocks of porphyritic 
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or granitic nature. These slates become at/^ first greenish and 
harder. In proportion as the amorphous paste receives horn- 
blende, it passes into those homblcndic traps which in former 
times were confounded with basalt. In other cases, the mica, 
which is at first concealed in the amorphous paste, becomes de- 
veloped, and separates into distinct and qj/early crystallized 
spangles ; at the same time, the felspar and quartz become visi- 
ble; and ’the mass assumes a granular aspect, with very elon- 
gated grains : ^ -his is a true transition gneiss. By degrees, the 
grains lose their cofLimon direction ; the crystals ar,»*ange them- 
selves jiround many centres ; the rock becomes a transition gra- 
nite or syenite. In other cases, the (piartz alone is developed ; 
it augments, and becomes rounded into nodules, and the slate 
passes to the best characterized grey-wackes. By these certain 
signs, geognosts, to whom the appearances ol* nature have become 
familiar by long examination, become aware beforehand of the 
proximity of granular, granitic and arenaceous rocks. Analo- 
gous passages of primitive mica-slate to a porphy/itic rock-y-aed 
the return of this rock to gneiss, are observed in the eastern parts 
of Switzerland. (See the luminous developments given by M. 
de Raumer, Fragmented p. 10. and 47. ; M. Leopold de Buch, 
in his Voyage de Gloria d CMavemiOd fati en 1803, and insertcil 
in the Ma^az, der Berl. Naturf.j vol. iii. p. 115)* But these pass- 
ages are not always insensible and progressive; the rocks often 
also succeed each other quickly, and in a very abrupt manner ; 
often (for example, at Mexico, between Guanaxuato and Ovex- 
eras), the limits between the slates, the porphyries and syenites, 
are as distinct as the limit.^ between the porphyries and lime- 
stones; but even in this case . geognostical relatioiss with tlic su- 
perimposed rocks are indick*ed by additional heterogeneous 
beds. . It is thus that the transition granite of the syenitic for- 
mation presents beds of basanite, by becoming charged with 
hornblende : it is thus, also, that these same granites sometimes 
pass to euphotide. (Buch, en Norx&cgCd vol. i. p. 138., 

vol. ii. p. 83.) 

There results from these considcT.;tions, that the mechanical 
analyas of amorphous pastes, by meaA.x^^f demi-triturations and 
washings, (an analysis of which, M. Fleuriaii de Bellevue made 
the first attempt,' that was crowned with success ; JonHu dr 
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Pln/sique, vol. li. p.^lCS.), throws light at once, Ist, Upon the 
large crystals which are isolated and separated from the micro- 
scopic crystals entangled in the mass ; On the mutual pass- 

ages of some rocks, siipei-imposed the one upon the other ; 3dly^ 
Oii the subordinate beds, which are of the same nature as one of 
the elements of the amorphous mass. All these phenomena are 
produced, if we may so speak, by internal development; by 
variation in the cohstituent parts of a heterogeneotis ma.ss. 
(’rystalline molecules, invisible to the eye, occuj^nlarged and 
disengaged IVian the compalbt tissue of the paste; by their as- 
semblage and mixture with new substances, they insensibly be- 
come intercalated beds of considerable thickness ;• and not un- 
frc(iuently they even become new rocks. 

It is the intercalated beds which especially merit the greatest 
attention. (I.eonhard, Kopp and Gsertner, Propad. dcr Miner.^ 
p. 158.) When two formations succeed each other imme- 
diately, it happens that the beds of the one begin at first to alter- 
iuUe v'ith the beds of the other, until (after these precursors of 
a great change) the newest formation shows itself without any 
mixture of subordinate beds. (Buch, Geogn. Bcob. vol. i. 
]>. 101. 156. ; Humholdt, Rel. Hist., vol. ii. p, 140.) Tjie pro- 
gressive developments of the elements of a rock, may, consc- 
(jucntlv, have a great degree of influence upon the relative posi- 
tion of the mineral masses. Their effects belong to the province 
of geology ; but, in order to discover and appreciate them, the 
observer must call to his assistance oryctognosy. 

In exposing the intimat.? relations by which we often see the 
phenomena of covipositk n connected vrM\ those of relative sittia^ 
fUm^ it has not been ray intention to speak of live purely oryc-* 
tognostic method, which considers ^A'oeks according to the ana- 
logy of their composition alone. {Jovrnal dcs Mtnes^ vol. xxxiv. 
No. 199.) In the classifications of this method, abstraction is 
made of every idea of superpositjem ; but they do not the loss 
give rise to int^jresting observatigiis regarding the constant assem- 
blage of certain minerals. A^urely oryctognostic classification, 
multiplies the names of rocks ^nore than is required by geognosy, 
when occupied with siijxjvfiosition alone.^ According to the 
changes which the mixeci rocks undergo, a stratuiti of great ex- 
tent and* thickness may contain (we must re[)eat* it here) parts 
VOJ,. \. NO. 19. J.\N. 1824. i> 
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to which the oryctognost, who classes rocki^ according to tlieir 
composition, would give entirely different denominations. These 
remarks have not, escaped the learned author of the Classyica- 
ilon Mhwralogiquc tics Rovhe/t ; they must have presented them- 
selves to an exptTienced geognost, who has so successfully in- 
vestigated the superposition of the dej)osites of wliich he has 
treated. We must not confound,’^ says M. Brongniart, in his 
late Memoir on the position of tlie Ophiolites, “ the relative po- 
sitions, the orders of sujxTposition of the (iejWites and of the 
rocks which comjiose them, with plireiy minerakigical descrip- 
tions. The neglect of making the proper distinction in tliis 
case, would iicces^sarily be prcKhictive of confusi m in the science, 
and would retard its progress/’ The arrangement which wc 
give at the end this article, is by no means what is called a 
classiiication of rocks ; there will not even be found united, un- 
der the title of particular sections (as in the old geognostical 
method of‘ Werner, or in the excellent Tratie clc Gcogmome of 
M. D’Aubuisson), all the primitive formations of graniu*, -ncr 
all the secondary formations of sandstone and limestone. It 
lias been attempted, on the contrary, to place each rock as it oc- 
curs iniiiature, according to the order of its sujierfxisition or of 
its respective age. The different formations of granite are se- 
parted by gneisses, inica-slales, black-limestones and grey- 
wackes. In the transition rocks, we have sejiarated the forma- 
tions of porphyries and syenites of Mexico and which arc 

anterior to the grey-wacke, and to the limestone with orthocera- 
tites, from the much more recent formation of the zircon-porjiby- 
ries and syenites of Scancrinavia. In the secondary rocks, we have 
separated the oolitic sandlstone of Nebra, which is posterior to 
the alpine limestone or zechrtein, from the red- sandstone, wliich 
belongs to the same formation with tlie secondary porphyry and 
amygdidoid. According to the principle wliich we Ibllow, the 
same names of rocks occur several times in the same table. An- 
thracitic mica-slale is separated, by a great nupiber of older 
formations, from the mica-slate anterior to the primitive eJay- 
slate. " 'i 

Instead of a classification of graiikic, schistose, calcareous and 
arenaceous ro(Jks, it has been my objccl to present a sketch of 
the geognostical structure of llie globe ; a table in which the 
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siiperimposc'd rocl^ succet'd each other, Irom below upwards, as 
ill those ideal sections which 1 designed in 1804, lor the benefit 
ol’ tlie Mexican Scitool of Alines ^ and of which many copies 
lijive been distributed since niy return to Europe. ( Bosifujejo 
lie n7ia PaslgTa/ia geognostica^ con tahlas que evisenan la es- 
iratificcLcion y el paiaUclisTno de las rocas en ambos Continentes, 
para el uso del Real Semhuirio de Mlneria de Mexico,) These 
Biisigraphic tables^united to my ow n observations made in both 
Americas what had at that period been knownjpi^ precision re- 
garding the ^4ativc position of the primitive, intermediary and 
secondary’ rocks in the Old Continent. Tliey presented, together 
with the tjjpe which might be considered as th^inost general, 
the secondary types, that is to say, the beds which I have named 
parallel. This same method has been follow’ed in the work 
which I now publish. My parallel formations are gcognostital 
equivalents ; they are rocks which represent each other. (See the 
Tralte dc Gcologcde AI, dC Aidmisson^ voL ii. p. 255.) In Eng- 
land, and on tl\e opposite Continent, there does not exist an iden» 
lily of all the formations ; there exist equivalents or parallel for- 
mations. That ol* our coal situated between the transition masses 
and the red-sandstone, the position of the rock-salt which occurs 
on the Continent in the alpine limestone, and the position of onr 
oolites in the Ncbra sandstone and Jura limestone, may guide 
the gcognost in tlie approximation of remote formations. In 
England, we observe the coals placed upon transition foimations ; 
for example, upon ihc mountain-limestone of Derbyshire and of 
South Wales, and upon th^ transition sandstone, or old red- 
sandstone of Ilerefordsliire. I hav9' thought that I recognised 
in the magnesian-limestone the rod marl, the lias and white 
oolites of Bath, the united formcjtions of the alpine limestone, 
of the (Politic siindstonc and Jura limestone. In comparing the 
Ibrinations of countries more or less distant from each other, 
iho.se of England and of France, for instance, of Mexico and 
Hungary, of* the secondary ba'in of Santa Fe de Bogota and of 
Thuringia, we must not thi ik of op[K>sing to each individual 
rock aparalUl one ; it musf|*be recollected, that a single forma- 
tion may represent .several' others. It is according to this princi- 
ple that beds of clay, lying beneath the chalk, may, in France, 

1)2 



52 


Baron Humboldt on Rock Formations. 

be separated in the most distinct manner fre^n the oolitic lime*- 
stone beds ; while in Switzerland, in Germany, and in South 
America, they have for equivalents beds of marls subordinate to 
the Jura lin>estone The gypsums, w^hich, in district, arc 
sometimes only intercalated beds in the alpine limestone or ooli- 
tic sandstone, in another district, assume all the appearance of 
inde[?eiident formations, and <)ccLir interposed between tlie alpine 
limestone 'and the oolitic sandstone, between this sandstone and 
the muschelkaliU* The learned Oxford Professor, Mr Buckland, 
whose extensive researclies' have been equally uscftll to the geo- 
gnosts of England and of the Continent, has lately published a 
table of paralFel formations, or, as he calls then:, equivalents of 
rocks^ which only extends from the 44‘th to the 54th degree of 
north latitude, but which merits the greatest attention. (On the 
Structure of the Alps^ and their relation with the rocks of Eriff^ 
land, 1821.) 

As in the history of ancient nations, it is easier to verify the 
series of events in each country, than to determine their mutual 
coincidence ; so also more accuracy can be attained in estima- 
ting the super]X)sition of formations in isolated regions, than in 
determining the relative age or parallelism of formations which 
belong to different systems of rocks. Even in countries whicli 
arc not widely separated, in France, in Switzerland, and'in Ger- 
many, it is not easy to fix the relative antujuily of the muschel- 
kalk, of tile molassc of Argovie, and of tlic quadersandslein of 
the Hartz ; because nxks of general occurrence are hero most 
commonly wanting, which, according to the happy expression of 
of M. de Griiner, serve a gcogiiostical horir^on, and with 
which we might compare the three formations in question. 
When rocks are not in immediate contact, we can only judge of 
their parallelism by the relations of age existing between them 
and other formations by which they are united. 

These inquiries of comyar itivc geognosy, will long occu- 
py the sagacity of observers ; aiK* it is not surprising that those 
who set out with the idea of retrain ing each formation in all the 
individuality of its relative position, nlerior structure and subor- 
dinate beds, bliould finish with utteKy denying all analogy of 
superj^osition. 1 Jiad the advantage of visiting, previous to my 
journey to I he Equator, a great part of Germany, of France, ol 
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Swilzerland, of England, of Italy, of Poland, and of Spain. Du- 
^ing these excursions, my attention was particularly directed (o 
the relative |X)sition of ibrmatiorfe, a phenomenon which I cal- 
eulate<trui2pn*<ii^ussing in a special work. On my arrival in 
•South America, and while at first traversing in different direc- 
tions the vast deposites wliich stretch from the maritime chain of 
Venezuela to the bq^^in of the Amazon, 1 was singularly struck 
with the confbrmity»of position which the two Continents present 
(Sec iny first sketch of a Geological Table of Ameri- 

ca, in the Journal de Phys.^ vol. liii. p. 88.) Subsequent obser- 
vations, which included the Cordilleras of Mexico, of New Grena- 
da, of Quito, anfl of Peru, from the 21st degree of nortli latitude 
tf» the 12th degree of south latitude, have confirmed those first 
perceptions. But in speaking of analogies which are observed 
in the relative position of rocks, and of* the uniformity of those 
laws which reveal to us the order of Nature, I might adduce a t(‘s- 
timony otherwise of more weight than mine, that of the great 
geognost whose ’works have thrown the greatest light upon the 
structure of our globe. M. Leopold do Buch hfis pushed his 
researches from the Archipelago of the Canary Isles to beyond 
the Polar Circle to the 71st degree of latitude. He has discovered 
new formations situated between others already known ; and, in 
the primitive as in the transition deposites, in the secondary as well 
as in the volcanic, he has been struck with the great features by 
w^hicli the table of formations is characterized in the most distant 
regions. , 

( To he continued,') 


Art, VII . — Description of a simple^ cheap^ and accurate Me^ 
thod of experimenting on small quantities of Gases^ by means 
of Bent Tubes, By Mr WiluIam Krrr. ^ 


The greatest obstacles to c'cperimental research that have hi- 
therto presented themselves to young chemists, and even to jiro- 
ficients in the science, aroalic expcnce of the requisite appara- 
tus, and the want of room to contain thehi. This* has especially 
been the case with respect to apparatus for eiiperitneritiiig ou 
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gases. These obstacles, it is hoped, the following contrivance 
will do much to remove. 

A glass tube from 6 to 12 inches in length, and from 2 5 

lines wide, so as to be capable of holding from f? draAms, is 
to be hermetically shut at one end, and bended a little below its 
middle, so as to form two branches, of which the shut branch 
will be somewhat shorter than the other, diverging from each 
other nearly^at a right angle. The vertex of the tube should be 
widened on th^v ^ncave fiide, and this done more toward the shut 
than the open branch, as is represented in Mate 11*. Fig. 3. The 
vertex A of the convex side of the curvature does not correspond 
with B, that of the concave side, but is beneath the shut branch. 

The gas evolved from the mutual action of two bodies, ol' 
which at least one is a liquid, may be collected in the sluit 
brancli in the following manner. Let the tube be held in the 
hand by the open end, so that this be the highest, and the shut 
end the lowest part of* the tube ; tlien the litjuid is to be poured 
in till it begins to ascend above the vertex. The shut extremi- 
ty is now to be elevated as high as the open end, while the vit- 
tex is depressed, so as to be the lowest part of’ the tube. In this 
position the shut branch will remain full, the liquid within it 
being supported by tlie pressure of the atmosphere on the small 
portion of the fluid, that is above the vertex, in the open branclu 
If a solid body, of greater specific gravity than the liquid, be now 
introduced into the open end of the tube, it will fall down to 
the vertex, and any gas evolved from its» surface will rise 
through the liquid, aufl be collected in the shut branch, while 
the liquid will ascend ift that which is open. Owing to the 
vertex of the convex side being beneath the shut branch, while 
that of the concave is nearer the open one, the whole, or almost 
the whole of the gas evolved, from any bit of solid matter rest- 
ing on the most depending part of the curvature, will ascend 
into the shut branch. In this manner the gas is collected un- 
mixed with common air, and if tha experiment requires the ap- 
plication of heat, the bent tube'^ay be placed in a sand-bath ; 
so that by means of such tubes, experiments may be performed 
on small quantities of jgases, not only more economically, but, it 
is hoped, more accurately than is commonly done on larger 
quantities, with a more costly apparatus. 
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A Ixjnt tube of tlie form described, may be also used for dis- 
covering the quantity of gas absorbed by a liquid. For example, 
MM quaihii^ of oxygen absorbed from atmospheric air by a so- 
TutmAc^^^^ltotosulphatc of iron. The air being confined in 
the seal^ branch, by the solution contained in the open one, 
will be exposed to the pressure of the column of liquid, and os 
the open end may corked, the solution can absorb no other gas 
but that contained* in the tube. The quantity ^sorbed may 
l)c known by tying, at the^ commencement of^^ exj>eriment, a 
waxed thre^ around the tube, at the boundary of the air and 
liquid. 

Other gases *may be al)Sorbcd by other liquids* in nearly jthc 
same manner ; for instance, carl)onic acid by milk of lime ; only 
when any other gas than atmospheric air is introduced into the 
tube, the whole tube must be previously filled with water. The 
water in the open branch, with the exception of a small quantity 
sufficient to confine the gas, is then to be sucked out with a straw 
or small glass tube, and the milk of lime substituted for it. 

A bent tube of a small size answxTs best for collecting gas; 
and one of a larger size for the absorption of gases. 

If the experiment to be performed requires any considerable 
time, the curvature ol‘ tlie tube may be passed through a slit 
made in a thin lx)ard, the slit being of such length that the 
branches of the tube may rest upon the board at the extremities 
of the slit. FiXjxjrinients may be going on, at the same time, in 
several tubes, placed in as many slits in the same board, which 
may be made to form part of a very convenient j)ortable frame, 
for holding a number both of bent ti bes for gases, and test tubes 
for precipitations. 

Fig. 4. is the plan of a board, which may be made of maho- 
gony, 8 inches square, and J of an inch thick. In it there arc 
eight slits for bent tubes, and at one end it is pierced with eight 
holes for test tubes. This bosn-d forms the top of the frame. 
Another l)dard of the same dimensions, parallel to the former, 
forms the sole ; and Uiese two boards are connected together, at 
the comers, by four small wooden pillars. The whole frame 
need not weigh more than eleven ounces. It may be placed on 
a table or dielf, and may be lifted from one "place to another, 
loaded with all the tubes that it is intended to contain, without 
disturbing any of the proi'esscs going on in these. 
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llie slits and holes should be numbered, and a register kept 
of the processes going on in each of the tubes, by which they 
are occupied. y' , ► 

It is hoped that bent tubes will be found useful 
Universities, to travellers, and to those who cannot carryMarge, 
brittle, and expensive apparatus along with tliem. 

To those who have not the means of purchasing expensive 
chemical app^^ratus, the bent tubes will recommend themselves 
by their cheapne^^^ .each of them superseding, for small experi- 
ments, a retort, a pneumatic trough, and a receiver. 

In the laboratory of the chemist they will also be useful, by 
enabling him to perform experiments, in the small space of 8 or 
9 inches square, which would have otherwise required 8 or 9 
retorts, and as many receivers. 

An addition may be made to these tubes, by which the qua- 
lity of the gas evolved at any period of the experiment may 
be examined, without disturbing the process going on. An ac^ 
count of this improvement will be the subject of an early com- 
munication. 

Paisley, 1 
October \ 


Akt. Ylll.^^Account of the Earthquake which happened in 

Chili^ on the \^th of November 182S 

I CANNOT refuse myself the pleasure of writing to you by so 
good an opportunity as that which now offers itself, particularly 
as I heard that you wished to have an authentic account of the 
earthquake which has taken place at Chili. I have received my 
information from some very intelligent persons ; but as they all 
seem to agree, I shall adhere more particularly to that given by 
a friend of mine, who has taken notes. The whole description 
would fill a volume ; so that I shall select those observations from 
memory, which I think are unlikely to have been inserted in the 
public prints, and which, 1 think will be most interesting to you. 

On the night of the 19th November 18^2, at Quintera, the 
usual sea-breeze had completely subsided about 8 o’cloc-k p. m. ; 

• KMi acted frc'iii a letter \^hieh ne have been fa'ourcd with a sight of. 
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the atmosphere was perfectly clear, and it was a lovely moon- 
light ; no change was observed in the temperature. At 9*^ 30“ the 
Siy ysh^itl^ was felt, and the precise moment is curiously ascer- 
RoskiPs chronometers having stopped precisely 
at the same time And by all accounts, which, of course, are 
vague, owing to tlie inaccuracy vnih which time is generally kept 
in that part of the world, the earthquake vras felt at the same 
moment throiighdut Chili. During that night tjjere were about 
seven prin^ial shocks, aqd continual inferioirf^dhes ; so that Mrs 
Graham (the author,) -it is said, held her watch in her hand 45 
minutes, with a glass of water on the ground near her, and the 
water was shaken as nearly as possible every 5 minutes. The 
earthquake was felt at Conception slightly, more severely at Co- 
piapo and Coquimbo, and some say at Lima, but this I think 
very doubtful. Valparaiso, Quillota, and Casa Blanca, seem to 
have been the centre (if I may express it so) ; and when my friend 
•left it, which was three weeks after the first shock, it w^as still 
continuing at intervals, I suppose about three times arday. At 
Valparaiso the ravages are inconceivable, and upw’^ards of 300 
bodies have already been dug out, mostly children and soldiers, 
w hich, I believe, taking the difference of population into account, 
exceeds any thing yet heard of, even at the great earthquake in 
Syria. I forgot to mention that it was felt at Mendosa, a town on 
the eastern side of the Andes, in the line of Buenos Ayres, and 
for some little way on each side of that town ; and every endea- 
vour was made to discover if it had taken place at Juan Fer- 
nandez, but this has proved quite unsuccessful, there being no 
inhabitants on that island. 

The w^ater retired with great rapidity in the outset, so as to 
leave the launches dry opposite the Custom House ; but the re- 
turn was gradual, much to the satisfaction of the inhabitants, 
and against, the prophecies of the priests, who expected to have 
been swallowed up by it. Mrs Graham, and all other authori- 
ties, seem to agree particularly on this head, that the whole line 
of coast has either risen, or the water Iqjs subsided nearly two 

* 1 bis I conceive to bg a mistake, as I have seen a memorandum attached to 
a chront^meter, in the handwriting of that watchmaker, in these words, “ Let down 
at the earthquake.” Besides which, I should at once sa)r the cause was inade- 
quate to stop a numlier of watches at once. 
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feet, and that rocks have made their appearance above water, 
which before were never seen, even at the lowest tides. 

The motion and direction of the sliock was from N W. to 
and fissures running parallel to one another in a 
direction, from a few inches to two or three feet wide, were dis- 
covered after the earthquake, throughout the whole district, 
wherever it was felt. At Vina de la Mar, which, you recollect, 
a few miles fr^i Valparaiso, cones from two to six feet high 
were thrown sea sand, of whicji the little valley is com- 

posed. No smell, gaseous exhalations, nor steam, have been 
taken notice of; we may therefore suppose that none existed 
at the time. 'I'lie houses situated on the loose iiriuvial soil, and 
in the Almendral, a sort of suburb adjoining Valparaiso, were 
generally shaken down, wliile those built on the rock mostly 
weatliered the shock. Mr George Coode‘‘s new house on the 
beach, which he t(X)k so much pains to found upon the rock, is 
a good deal rent, but not so much as those on the opposite side 
of the street, and Mr Hoseason's house is completely demolished. 
Every church in the place, also the Fort, and Government- 
house, are totally ruined. At Santiago, the capital, the damage 
is inconsiderable, a few houses having suffered in the roofs. 
Quillota is reported to be completely in ruins : it stands on al- 
luvial soil in the valley near the river of that name, and on a 
dead flat about seven leagues from the sea. 

It is to be observed, that water placed in a tumbler on the 
ground during the principal sliocks, which were undulatory, 
was not tremulously agitated, but, as it were, thrown up on the 
side of the glass like a wave. On the contrary, during the in- 
ferior shocks whicli are described as vibrating perpendicular to 
the general direction of the great convukion, the water, in the 
tumbler was observed to have a bubbling motion. The average 
duration of the shocks was about 30 seconds, l^crcury was 
also made use of, and the same phenomena noticed. 

As felt on board the ships in the bay, it is described as if the 
chain-cable had run out in an instant ; but we have very unsatis* 
factory accounts of tli^ general effects on the ocean. Sounds 
like distant artiljery 'were heard some days, after the commence- 
ment of the earthquake, but were not taken notice of at iluf lime. 

Rio DE Janeijio, I 

Aufftf6‘t 4. j 
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Aht. YjL,^Account of two Maps qfZanvta. or Yangosna. By 
Fra-s^cis Hamilton, M. D. & F. R. S. & F. A. S. Lond. & 
a Plate. Communicated by the Author. 

In the English translation of M. Malte Brim's System of Geo- 
graphy (voL iii. f). 363.), this compiler is made to say, We 
arc totally unabk) to fix the locality of the kingtlom of Yango- 
ina. D’^nvi lie’s rnaj) {places Yangoma net’ 'i.ne sources of the 
western branch of the Meiiiam, or river of Siam. In other mo- 
dern maps, it is left out as too uncertain to be admitted.'” Cer- 
tainly, if we fmagine Y angoma to be such a country as M. Malte 
Brun desuibes it, we shall no where find such to exist; but, as 
I have already mentioned (I'hilosophical Journal, vol. ii. p. 268.), 
there can be no doubt, that the Jangoiiiasof th(‘ Universal His- 
tory (London, 8vo. 1759, vol. vli. p. 135, 137.) are the s/une 
pcojilc witli the Jun or Y iin Shan f)f the Mranmas, and that their 
capital is the Zmnma' of the Mranmas, or C'hiamay of Loubeiv, 
which, in Mr Arrowsmlth’s map of Asia, is called Zemce. 

Soon after I had received the general map, of which I have 
given an account in the 2d volume of this Journal (p. 89, 262.), 
the same j)erson who composed it gave rne the first of the ac- 
companying maps (ScQ Plate HI.) ; and as this contained no dis- 
tances, he, at my rccjiicst, made out the second map, in which 
these arc given ; and the manner of delineating the country is 
altered. In the first map, the river Saluaen, forming the west- 
ern boundary, is represented by a line drawn straight by a rule ; 
and the other rivers are made of an enormous width. In tl»c 
second map, the mannjjr of delineation is more accordant to Eu- 
ropean ideas. In the first map^ the hills are represented in a kind 
of rude perspective, when, of course, they appear as ridges ; but, 
in the second, the spaces occi^ied by mountains are surrounded 
by a line, as lakes are denoted in our maps. I am not sure but that 
this is^ niore accurate method than what has been adopted by 
many more scientific geographers ; and^^f it had been followed, 
many of what are called chains and rjdges of mountains, would 
di^ppear from ojir maps ; for I suspect, th^at such have some- 
tiinies originated from early attempts to delineate them in a kind 
of perspective, as in tlic first map of the slave. I’liiis, imaginary 
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ridges were produced in our maps, and obtained a name which 
has been continued in subsequent delineations, and Nitturc forced 
to comply with the imaj^nations of imperfect science, 
instance, is the Chain of the Grampian mountains, 

I now write, and which exists merely in the imagihaHon or geo- 
graphers, the wliolc of Scotland being a cluster of hills ; among 
which narrow valleys wind in all directions. # 

Although, in^sonie respects, the second of thpe accompanying 
maps is the most |3t»;^ect, yet I ha\'e jucjgcd it expedient to pub- 
lish both, for the following reasons. 

As the first map was in my possession while tlie second was 
drawing, a comparison between the* two will enable us to judge 
what reliance can be placed on the slave's accuracy of memory. 
On the wliole there is a wonderful correspondence between the 
two maps; but yet there arc essential differences, which must 
put us on our guard in placing an implicit reliance on his accu- 
racy. Thus, in the first map, M. Tin is placed above the junc- 
tion of the Anan, with the river of Siam ; while, in the second 
map, it is placed below. In the first map, we liavc M. Sfcn as 
B towTi on the Anan ; which, in the second ma]>, is named M. 
Gan. This, perhaps, w^as owing to my mistake in copying ; or, 
perhaps, to an error in the slave's reading, the initials of the two 
words in the Mranma character being much alike. In the first 
map, a small river, falling into the Miekhaun, is called Main Go 
Khiaun, because it rises near a town named M. Go; but, in the 
second map, it is called M. Zacn, because it passes near a town 
named M. Za;n. Again, in the first map Lamudi, towards up- 
per Laos, is placed on the west side of the MtxJc ; while, in the 
second map, it is on the east ; south from thence, in the second 
map, we have M. Bhae in place*of M. Lm of the first, the, cha- 
racters being very nearly alike. M. Lie is the proper name, as 
I found it thus written in Uie original characters in the first map ; 
while, in the second, the original character had been obliterated. 
In the second map, Tamat occupies the place w hicli Mrft'so does 
in the first, and the Ij^lcr place is altogetlier omitted ; but, in 
the second map, we havc^in the same vicinity M. Kiin, a town 
not mentioned in the first. There are thusLtwo towns in b<)tli 
^jM|aps ; but in each, one of these towns is named in a diffe(cnt 
and the situation of the other differs, Khiaun Tamat 
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being placed west from the Main Ziii river in the first map, and 
V east from the same in tlie second. Finally, in the second map, 
^Maikkbiii is placed nearer Zjcnmse than Naghain; while, in the 
• 5S***y*^*P>' reverse is the case. These differences are thus 
not "ni%*ihJro!.s, and some of them bear an explanation, without 
sii[)j)osing any great error in the construction. 

"f he most essential reason, however, for publishing both maps 
is, tliai the secont!* contains only the j)laces near the capital ; be- 
cause it was of lliese only that the compiler re'tiillectcd the re- 
spirtivc diitances. The whole towns, thereiore, that arc men- 
^tioned in the first inaj), towards the Salna?n river, towards the 
frontiers of Si/pn and Kiainroimgri, and on the ^ast side of the 
Maddiaim, are omitted in the second, except M. Gain; which, 
lis being a jilaee of' very great importance, and its distance w'ell 
known, is mentioned in both. 

Although, in the second map, the com[)iler has mentioned the 
distances between the respective places, lie has made no attempt 
*to lay them down by a scale. Thus, for instance Sinhoun, which 
is only six leagues from ZaMiina*, is placed farther from this city 
tlian from A nan, which is three days’ journey distant; and, on 
the whole, I am inclined to think, that the relative situations of 
the places are best represented in the first map. The essential 
place at the Salua ii, where the lines, denoting distances, com- 
mence five days’ journey fVom Fabaui), and which is not named 
ill these maps, 1 know to be Dhanvikia Zeip, said to be three 
days’ journey east from Moiifch, one of the Shanwa towns, which 
is nearly at an equal distance from Amarapura and Taunu, but 
considerably to the east of the direct line lietween these tw'o 
cities. 

I now proceed to conqiare these draughts with the general 
map, of which an account was giVen in the second volume of this 
Journal. By this means, we shall be able to form some judg- 
ment concerning the extiait wjfich the Jun Shan occupied in 
1795, whey the map was drawn. 

In thtTgeneral map, as well as in both the particular ones, the 
western boundary of the J im Shan is the j^^er Salumn. We are 
told by M. Make Brim, (Knglish transldtion, t. iii. p. 333.), that 
M. dJAnville considers tlu; rivers of Martaban and Pegu as two 
mouths of one great ri\er ; that modern English travellers tell us. 
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that the river of Pegu is smaih autl rises but a sliort way from 
the sea ; from which he concludes, that these travellers undoubt- 
edly mean some small stream Avhieh falls into the Pegu^river of» 
d’Anvillc. Farther, we are informed, that M. d’Anv/iHe^jKJsr 
signing the course of the Nookian (Loukiang)^^Rfrti^omes 
from Thibet through Ohina, to the river of Pegu, anA I, in 
giving that course to the Saluam (Thai men), or river of Marta- 
ban, have told j)reclsely the same thing. *No person has a 
greater respect' ^br the authority of M. d''Anvilfe than the author. 

I l(X)k upon hiurr?} the greatest o(‘ geographers, aiv’ am happy 
to shelter myself under his authorily, in bringing ihe Nookian 
of Thibet to the sea at Martaban ; and it is to be regretted, that 
M. Make Brun should have ventured on departing altogether 
from M. d‘’Anville'’s opinion, and hav(‘ carried the N(K>kian to 
Siam (1. i. p. 333). If this compiler had taken the pains to read 
the account of (\ Syrnes, he would have seen, that, from Ran- 
goun, on a branch of* the river of Ava, the British Kmbassy pro- 
ceeded u}) the river of Pegu to that city, and that, therefore, the 
river of Pegu falls into the river of Ava, while a very large river, 
the Zittaun or Paunlnun, is intcrp)sed between it and the Sa- 
luaen at Martaban. Even if the river, passing Pegu, had fallen 
into the Saluam, it would have been a strange kind of nomen- 
clature to have called the latter tlie river of Pegu. What would 
M. Make Brun think of an Englishman, who chose to call the 
Loire the river of Poicliers, because this city stands on one of its 
small branches ? To be sure, the calling the Sal men the river 
of Pegu is still more extra<irdinary, and could only be equalled 
by any one who sliould choose to call the Loire the river of 
Paris, because the river })asscs llirough the dominions of* a Prince 
who resides in that city. M. d’AnvIlle would never have ima- 
gined such a nomenclature, aiui was led into tlie mistake 1)y sup- 
posing, from the imperfect initcrials in his possession, that the 
Nookian divided into two brancP js ; on one of* which stood Pegu, 
and on the other Martaban. But this is entirely ci:)ntradictetl 
by every information that 1 received in Ava. It must fee farther 
observed, that this er^jr, respecting the river of Pegu, did not 
originate with M, d’Anvillc, but w'as that then commonly re- 
ceived ; especially by the very learned compilers of the Univer- 
sal History, as I have mentioned in this Journal, (vol. v. ^ 80). 
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Ill Mr Arrow smith’s map of Asia, tlie Saluseii, I susjiect, is 
|)laced loo far to the we&t, leaving thus t<io little room for the 
^haiiwas, and enlarging loo much the territory of the Jun Shan. 

^ jnv,;re is reason to think, as I have mentioned (voL v. p. 82), 
that Muiia? an has been jilaced by Mr Arrowsmith t(X> far to 
!he west, aiuf I see no authority for giving the Sal men the great 
bend to the west, between ^lie 22d and 23d degrees of latitude. 
On the contrary,* all the authorities which I received made it 
run, without any considerable bend, until it api^oached the sea, 
where it. Vjrns towards tlie west for 30 or 4o miles, before it en- 
ters tile Gnljih ol‘ Martaban. We may, thereibre, I am per- 
suaded, place^lhe course ol' this river dowiiwarc^s, from between 
tlie 22d and 23d degrees of latitude, half a degree fartlier east 
•than Mr Arrowsmith has done; and thus the Salmen, in Lut. 
20° N., near the centre' of the Jun Shan territory, should be in 
Long. 98" 27' K. from Greenwich, in place of 97° 57', where it 
is placed in Mr Arrowsmith’s map. 

* It is not only, liowcver, the Saluien that must be carried far- 
ther east, than Mr Arrowsinitli havS done; but Z?enma^ must be 
moved at least as far in the same direction ; and, of course, it 
must be followeil by that part of tbc river of Siam on which it 
stands, thus giving the lower part a direction nearly north and 
south. I have already mentioned the surmises of M. Malte Brim 
concerning the identity of thin river w ilh the Nookian of Thibet, 
or Loukiang of (Miiiia ; but, as these surmises rest merely on 
the size of the river of Siam in the lower part of its course, they 
have no weight; for, below^ Zaenraa*, it receives by the Allan a 
considerable projiortion of the waters of the Mmkhaun, one of 
the largest rivers of Asia, The identity of the Loukiang and 
Salujcii, in my opinion, is fully demonstrated by the journey of 
the Uhanmo prince (see this Journal, vol. iii. p. 35), and by tlu? 
general maj) of tlie slave (vol. iij, of this Journiil). The source of 
the river of Siam is, I think/ ascertained to l>e situate on the 
southern l^oundary of tlie Chinese province of Yunnan, where a 
large j)6rtion of country, between the Loukiang or Salucxn, and 
the Kioulong Kiang or Mjckhaun, is ^ '^ccupi^ by what arc 
call^ wild Lawas or Lolos, extending pniBaWy from about the 
22d|to the 24th degree ol’ latitude, with a b^cj^adth, along the 
Trojiiic, of tw'o degrees oi* longitude ; but, measuring along the 
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frontier of China, upwards of 200 British miles. In this space, 
M.-D'’Anvi]lc, in his Chinese Atlas, lays down the sources of 
two rivers proceeding south into the territories of thc.Shan^ 
The eastern of these I agree with Mr Dalrymple in considerip^s 
the Maekhoup river of tiie accompanying maps, wlii^j^'In several 
authorities, is called Menantay (see this Journal, vol. ii. p. 269, 
270) ; of course, it is a brancli of tbe Makhaun. The western 
of M. D’Anville’s rivers I consider as a source of the river of 
Siam. Now, in -the general map of the slave, this is said to rise 
with two heads, tTie" Maeghua? and the Maepram, latter of 
which, after the junction, retains the name. But the river laid 
down by M. D^Anville is so near the Loukiang cw Saluacn, be- 
ing only about forty geographical miles distant, that it is in all 
probability the Msegine. The Maepram, although reckoned the 
chief river by the Mranmas, must therefore cither have escaped 
the notice of‘ the Missionaries who surveyed the province of 
Yunnan, or its source must be witliout the limits which they 
chose to assign to the Chinese empire. There is, however, 
plenty of room for a considerable river being interposed between 
the two laid down by M, D’AnvilIc; as, where they leave CJiina, 
they arc about 120 go()gra]>Incal miles distant. The intervening 
country, being occujiied by rude independent tribes, may very 
likely have prevented the Missionaries from reaching this branch 
of the river; for, if it rose on tlie frontier, its course, in a direct 
line to Za?nma‘, would only Ik? about 180 geograpliical miles, 
while the course of the western branch would be 240 miles. It 
is not, however, always tliat the longest branch of a river gives 
the name; for instance, the Mississipi has not run half so far as 
the Missouri, when the latter, on joining it, is considered as lost. 
Tbe Mffighua probably joins the Mfeprten in about 20® 40' N., 
and about half way between fir ' j unction and Zaenmae, the M®- 
preen, which is a great river (Mrit) receives from the west the 
Msele, which, although of consi(*erable length, is only dignified 
with the appellation Khiaun, and w^ouJd appear to liav/^ its source 
near the boundary of Upfjer Laos, unless we suppose It to be 
the same with the Mr^j^^hlo, which runs through the western parts 
of that country. ’ y 

As I make th'f Mfeprten approach nearer \lie M®khaun|thau 
Mr Arrowsmitl) does, it is necessary for me to t!onsider, that the 
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5 11 rivers rising between these great cliannels should have a 
e oblique course than has been given in the map of Asia 
rowsmith'^s), which copies too nearly the rude materials fur- 
nishea'by the slave. The course of the Anan also, for the same 
reason, must*«be*half a degree shorter than in this map. lam 
als<» of opinion, that the Main Zin, which in the map of Asia is 
made to come froij^ the ^fron tier of Tipper Laos, has a much 
shorter course. Bath maps of the slave place its source in a 
mountain between Tainat and Paboun, al)out \alf Avay between 
Za nmjt* aiididiat frontier. 

X The most essential diflerence between these maps, and the 
general one com]3iled by the same person, is, that, in the former, 
IVf . Gain, a military station of importance, is placed on the east 
side of the Miekhaun, w hile, in the general map, botfi it and 
Kiaiii Sin, anotlK?r great military station, is [ilaced betwwn the 
Miekhaun and Mfckhoup. 1 am inclined to think, that the first 
ajjsigncd situation for M. Gain is most likely to be true, not only 
hecausc two out of three authorities arc in its favour, but be- 
cause the general map, being on a very small scale, the compiler 
probably bestowed less pains on the detail. As, in 1795^ the 
country between the Ma*klioiip ar^^l 'Maekhaun w^as certainly 
under the government of the cliicf residing at Kiainsin (Kyan- 
seng of llie Universal History ; see this Journal, vol. ii. p. Ji70), 
and together with M. LaTi, M. Koup, and M. Saen, on the 
frontier of CJiina, formed at one time part of Upper liaos; so 
it is ))robablo, that M. Gain, .and the towns on the east of 
the Miekhaun, formed the jwovince of Kcmarat of tlie tmiver- 
sal History. J'his also, in 1795, w^as governed ])y its own great 
military ofliccr ; hut at limes has also been, no doubt, subject to 
Upper Laos. It extends from lly.* frontier of China in aI)oui 
r.at. 22“ to about Lat. 20“, and probably thirty geographical 
miles wide. In these maps, therefore, the Slave has not only 
included the country of tlie Jun Shan, hut a great proportion 
of Upper^Laos, that, in 1795, had been indecxl separated from 
tile prince of that country; but Jiad not bgcn given, entirely at 
least, Xp the prince of Zanima? ; for it is not twaJiikely that the 
towns •ilUid down in the norlhcni parts ^f the first miap, but 
which ire not mentioned in the second, niay hav? at one time 
roj.. \o. 19 . .rAX. 1821 . 
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belonge4 to Upper Laos ; at any rate, they would not appejir 
to be under the governnlent of the two military chiefs. 

The whole territory included in the first map extends, aki^ 
the parallel of 100® E. from Greenwich, from the boundary o{ 
Siam to that of China, about 200 geographical miles ; and along 
the 20th degree of N. latitude about 200 geographical miles ; 
and, being nearly of a quadrangular foim, it ^ill contain at least 
46,000 square British miles, after making ea/ery allowance for 
its diminishinfpSift. length somewhat both on the S Juaen and 
Mmkhaun. If we allow 16,000 miles of tliis ext^ to have be- 
longed *to Upper Laos, wc shall still have an extent for the 
principality or the Jun Shan greater than that 6f Scotland. Its 
prince, it was acknowledged, was merely tributary to the king 
of Ava, tnd among his own subjects was called a King (Pua), al- 
though the pride of the Amarapura courtiers only honoured 
him with the title of Zabua ; but he was not called upon to at- 
tend that insolent court, when the ordinary tributaries of the 
Shan race (Zabuas) made their annual homage in presence of 
the English embassy. 

The capital city, called Zmnma? by the Mranmas, in the vul- 
gar dialect of the Siamese js called Zimac ; but its natives more 
commonly call it Sunabuni (built of gold), as the Mranmas 
usually call their capital by the magnificent title Shue Prido 
golden abode of royalty). In the sacred language of these na- 
tions the name of this city is Harimunza, just as Amarapura is 
the ^red name of New Ava (iEnwazit). So far as I can con- 
jecture, after weighing all accounts, it is situate in a few minutes 
more than 20® of N. latitude, and in a few minutes less than 
100® of longitude East from Greenwich, in a situation very ad- 
vantageous both for fertility and commerce, the Ma?praen being 
navigable to the sea, and hayng through the Anan a navigable 
communication with the gr^t river Msekhaun. The dialect 
spoken by the natives of this country, which I saw at Ava, 
could not be distinguished by me froni that of the^^iammese, 
every word that I ^sked appearing exactly the same ; but the 
accent appfe 2 ».*ed rery different to the natives^ although o^ this I 
was not sensible. Bo(h nations seem also .to be neatly ii^^ simi- 
lar state of Society, arid progress of arts. 
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’ The distances, denoted by Roman numerals in the second 
iOap, are days’ journeys ; those denoted by cyphers are leagues 
Akva/ Both in the maps and iiccount I have used the con- 
traetioA M. for Main or llnialn^ the Siammesc name for a 
city. 


Airj’. Obacr'daiions on M. Beudanfs Opinions regar(U 

hiff tJi^Crystairme Barks the Jicd Sandstopf Formation^ 
as expressed in the 3d volume of his Voyage en Hongric^ 

from p. 194^^0 p. 206. By Aime' Boije', M- D. Member 
of the AVerneriari Society, &c. 

is a well known axiom, that nothing contributes more to 
the advancement oi* science than controversy ; and, for this rea- 
son, I liave thought it proper to offer you some reflections upon 
M. Beudanfs ideas regarding tlie origin of the crystalline depo- 
sits which are included in the oldest secondary formations. 
These? observations will appear U) you the more necessary, that 
they are written with the view of contradicting the opinions of 
a geologist, who seems anxious to evince great theoretical impar- 
tiality, and who, on this account, inspires a great degree of con- 
fidence in the minds of his readers. Besides, were I to pass 
over his remarks in silence, it might seem as if I began to feel 
that my opinions were no longer ^liable ; whereas, in fact, I am 
every day receiving additional proofs of their accuracy. 

This theoretical controversy is by no means unconnected with 
the progress of true geological knowledge, as is the case with too 
many others, for the adoption of Neptunian or volcanic ideas 
necessarily leads to different geogifostical results : with the for- 
nicr the geologist cannot acquire a true idea of the singular po- 
sition of file crystalline secondary deposits ; he is exposed to nu- 
inJ^rous crroi;p ; he is astonished to find crystallised masses 
anibngst atenaceous ones, and at last is obliged to suppise me- 
chanical deposits alternating with chemical ones, of vhich our 
jireseut degree of chemical knowledge does. not shew' us the phy- 
sical possibility. ^ 

Before opposing my arguments to thoseW M. Beudant, and 
before proceeding to demonstrate that the oHjgjn of the crystal- 

JK 2 
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line rocks of the red and coal sandstones are not so clearly a Nep^[ 
tunian product as this philosopher supposes, {Voyage en Han^ 
gric^ p. 195-), I must recall to mind that the opinion of the ig- 
neous origin of these roc’ks is founded ujx)n their mincratogicaX 
compositio7i and structure^ upon tlieir hnbedded minerals^ and 
upon their geognostical position^ as I have shewn at full in my 
Essai SUV VEcossc^ p. 431. It would certainly seem that proofs, 
supported l)y observations made ujK)n these three points by geo- 
logists of repute, might be sufficient to induce M. J\^udaiit, as 
well as others, to adopt a different’ opinion, especially when we 
find that he admits, with few restrictions, the veracity of these 
observations ; and it would seem that this being the case, the 
opinions advanced by the volcanists have a right to be considcrc'd 
as sinncthing more than ‘‘ mere conjectures, derived simply from 
the comparison of rocks, witliout giving themselves the trouble 
of discussing the facts, or without attending to the geognostical 
position.’’ fSce Travels in Hungary^ vol. hi. p. 195, line 16) 
This remark, which has probably escaped without due reflec- 
tion on the part of its autlior, who on oilier occasions manifests 
a becoming degree of caulion, is the more surprising, that among 
the pr(K)fs which he enumerates, with ]>erfect imjiarliality as he 
professes to believe, as tending to establish the igneous origin of 
tlie trap and porphyry' rocks, there is not a single one deduced 
from tlie geological relations of these ]>rubleniatic masses. 

Far be it from me to reproach this candid inquirer with par- 
tiality ; yet I cannot help observing, that jierhaps he has not 
himself seen enousjh of similar formations, or that he does not 
think* he can repose entire confidence in the detai*li*d observations 
which many geologists have related, of the anomalous position, 
and various ajqiearances, scen*ln the neighbourhood of the rocks 
in* question. In the enumeration of the proofs of the igneous ori- 
gin of secondary porphyry and trap rocks, he begins with shew- 
ing the perfect identity of the secondary pitchstones witiv tho '.e 
of the trachytic countries, and follows out this similarity throu »h 
nearly all its details of comjKisition, (p. 196); but afterwards 
(p. 199) he tells us. among the pretended Neptunian proofs 
wdiich he adduces, tl^t this analogy of the pitchstone rocks of 
two difterent ejiychs, ts not so comjilete, when these rocks are 
compared under n;^rc general relations.” (P. 1995 koti 10.) 
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“ Every where in the trachytlc deposits,’’ says this leai'ned 
author, ‘‘ the perlites arc accompanied with porous and slaggy 
of different varieties. Now, it is very remarkable,' that 
tliere^exists no trace of these in all the deposits of pitchstone 
with which we are acquainted. This constant absence of pro- 
ducts, which are precisely those from which the hypothesis of 
an igneous origin ^iiight derive the greatest weight, is one of tite 
strongc^ argumeats in favour of the Neptunian hypothesis. On 
the other Jiand, when litl\,oid varieties have ft pretty marked auo- 
h)gy with the lithoid perlites, if we consider with attention the 
relations of the several varieties through which these rocks pass, 
we cannot help agreeing that a perfect identity does not occur. 
y^Q do not find in the pitchstone that immense quantity of small 
vitreo-lilhoid globules, which are seen at every step in the rocks 
which are considered as analogous to them ; nor do we observe 
these lithoid jntchstones mcKlifying themselves successively, un- 
•til they assume a cellular structure, with irregular cavities, as 
we see every where in the perlites.” 

It cannot certainly l)e said, that the pitchstones of the red 
sandstone formation are associated with pumice or with great 
scofiaceous masses, at least in the localities yet known ; still the 
absence of these circumstances is not absolute. The pitchstones 
are here and there porous, at Hue Varcy in Arran, for example; 
at Cory gills (see my Kssai sur VEcossc, p. 307), and even in 
some points of the Saxon Trcbischthal, they are even some- 
times modified so much as to assume that jmrticular cellular 
structure, (« cellules dechiquetees) as is the case in the lower part 
of the pitchstone of the Corygills (Essa% p. 315); and at Pla- 
iiitz the pitchstones arc associated with a small set of very po- 
rous rocks. Besides, ^be lithoid pitchstones with small vitreo- 
lilhoid globules arc to be observed at Corygills, and are identi- 
cal with tlmse (jf tlic pearlstonc, while similar varieties occur al- 
•^o in tlie Valley of •Trebisclithal. 

It is true that all these circumstances are of much less fre- 
queisr occurrence in the secondary than in the tnubytic pitch- 
stones ; but it appears to me that their occurrence in both is 
enough to prevent our considering this rarity in the secondary 
rocks as one of the strongest prcxjfs in»lH^our^of the Neptunian 
idea ; for were we to adopt lliis mode of "p:*pceeding, wc iniglR 
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liave an equal right to doubt the mechanical origin of clay-slate, 
grey-ivftcke, and even of some red sandstones, because we but 
seldom see their analogous rocks formed in the modern alluviuifl. * 
The same reasoning might also be extended to the limestones of 
various epochs ; and, in this case, we instantly perceive the er- 
roneous nature of the conclusions to which this mode of pro- 
ceeding would lead us. 

Besides, why should wc not employ, in iJie explapation of 
the differences of igneous deposits cjf very dilferent /ages, the 
same causes with which the Neptunists explain so well the varia- 
tion of the aggregated products of very different epochs ? Why 
should not the difference in age be taken into 'acaiunt in the 
first as well as in the last case, and be considered as capable qf 
accounting for igneous as for Neptunian anomalies ? Is it in- 
consistent with reason to sup[)ose the laws of Nature as constant 
in their operations upon the terrestrial globe as in the heavens ; 
or isit more conformable with reason to adopt this immutabilitjr 
for a certain class of j)henomcna, namely for the aqueous, me- 
chanical, and chemical de]K)sits ; and to believe that, at a deter- 
mined period, the volcanic formations have begun all of a sud- 
den, and continued till now, while previous to that period no- 
thing similar existed u{)on our planet, as none of the agents of 
these tremendous eruptions liad been yet created ? I cannot 
believe that a Neptunist could have conceived an idea so con- 
trary to all natural analogy ; and how absurd would not he find 
the person, who should contend that the alluvial deposits have 
begun only since tlic appearance of Adam and Eve on the sur- 
face of the earth ? I am more inclined to suppose that my an- 
tagonists have not sufficiently considered this important ques- 
tion, that they have even neglected it, oikvagucly ri'solvcd it, by 
imagining that perhaps the volcanic agents produced in those re- 
mote times, produced effects very different from those which they 
now produce. If this be the case, I shaH readily agree mih 
those who entertain such an opinion, for all that will^ then Ike 
necessary, is to determine what is meant by the terms volcanic 
agents^ volcanoes^ igneous apertures^ volcanic and igneous pro^ 
ducts. 

I would rather, beli/v(?, that, after some reflection, both parties 
arill agree in seein^tlie globe regulated, from the period of it& 
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creation, by constant laws, which have, in this particular case, 
produced at all times aqueous and igneous deposits, although 
the former arc at present the most generally difiused, and tlie 
others, much more limited. The same must also have happened 
at the period of fornialion of the red sandstone and grey-wacke ; 
and in fact it did so, for the igneous rocks were then nearly of as 
l(K*al a nature as at present. But the old Neptunian rocks pre- 
sent some differcitces when compared with those in modern 
times, the same may also happen with regard to the igncoiis 
rocks of different ages. ‘Besides, as the aqueous rocks present 
differences between different l(K*.alities, so, in like maraier, the 
igneous rocks cif all ages are not always identical*in all the loca- 
lities of the same e})och ; thus, for example, the Mont d’Or and 
tf'antal group is not identical in every particular with tlic group 
of Sclieiiinitz or U'okay, although these two dejx)sits are in all 
probability nearly of the same epoch. This being admitted, 
when we compare the pitchstoncs of the old red sandstones witli 
those of the CanUil, instead of comparing them with those of the 
^Hungarian group, we will perceive, that, excepting with regard 
to the crystals of <piartz, the mincralogical rescmldance is still 
greater, for there we have no masses of pearlstone to embarrass 
us. Yet these pearlstoncs exist under the lithoid form in some 
localities of the ancient vitreous secondary rocks ; and although 
they are only found in small quantities, can this form a reason 
for not comparing these matters to the great deposites of trachy- 
lic pearlstoncs ? Could the comparison of a very recent arena- 
<aeous bed witli some old secondary sandstones be considered as 
extraordinary, wlien this similarity dw.s truly exist ? 

If accessary circum.stances, as the different extent of the sea, 
the vicinity of various formations, and many other causes, arc 
enumerated, as having produced the differences in all the va- 
rious arenaceous Nejitunian deposites, why should we not employ 
the same arguments in explaining the anomalies observed be- 
.^ween old and modern igneous formations, especially as it is only 
to explain the frequency or rarity of a particular circum- 
stance in two similar deposites ? Who can, besides, assure us 
tliat these pearlstoncs and porous rocks may not be found in 
much greater abundance in some old secondary pit<Iistonc tracts 
/»r country 
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We must add, also, that the absence of pearlstone in old pitch- 
stones is quite natural, for we know that vitreous matter pre- 
sents a similar concretionary structure only in the case of a cer- 
tain slow cjooling. Now, may it not be plausibly supposed, that 
the accessory circumstances of the trachytic deposits have been 
very favourable to the prcwl action of this particular structure; 
and that, on the contrary, those wliich have happened at the 
period of the old j)itchstonc formation, havc^been in no degree 
favourable to the formation of this variety of vitreous^ product, 
as well as to that of the very porous vitreous rocks ? 

The question, then, is always hanging upon some trifling cir- 
cumstance of ho essential importance ; and I believe I have al- 
ready sufficiently sliewn how little weight those pretended Nep- 
tunian proofs have, which are elicited from the comparison of 
two spgcies of vitreous deposites. 

M. Beudant next proceeds tp the porphyries. He assures us 
that some of these rocks in the neiglibourliood of the old second- 
ary pitchstones have often a great similarity to certain varieties 
of trachyte. In another place, he says that the secondary por- 
phyries present a pretty well marked analogy witli the trachytic 
porphyries, and his porphyre molaire^ (j). 199) ; and he adds, 
further, that some masses of jwphyry would, from their cha- 
racters, lead one to suppose them of volcanic origin, while others 
again impress tlie idea of a Neptunian one. Now, I shall agree 
with M. Beudant in saying, that the one and the other must ne- 
cessarily have had the same origin ; and it will only l)e requisite to 
shew, in such of the jwrphyries as seem to be of aqueous origin, 
a sufficient number of igneous characters, to be able to attribute 
to these the same origin as to the other class. 

In the first place, these porphyries present scoriaceous or po- 
rous portions, which seem to me to demand a much greater at- 
tention than M. Beudant seems inclined to bestow upon them, 
for these varieties arc not always distributed without a cicrUiin 
order : they arc to be observed principally in the (ipper, and 
less frequently in the lower parts,— an observation which 
fully verified, contrary to the assumption of M. Beudant, as well 
at Halle, as in the Thuringerwald, the Erzgebirge, Scotland, 
&c. Besidcr, these j)o»' )sitics have exactly the form of those of 
.the igneous cleposrtcs, (nd are in no way to be compared to those. 
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•of aqueous dep)sites, a jHiint which I have sufficiently elucidated 
ill ihy Essay on Scotland. 

On the other side, again, the best pnxrf that M. Beudant 
imagines he gives of the impossibility of the igneous origin of 
jiorphyrics, is, that they are mineralogically similar to the 
]M>rphyrieSj which form beds in gneiss and mica-slate, (See Fcg/- 
age^ &c. vol. iii. p^ 200). This comparison is, in the first place, 
contrary to soutkJ reasoning ; and, in the second, erroneous and 
fallacioii j — contrary to ^sound reasoning, because it is compa- 
ring a problematical product with one of which the aqueous ori- 
gin is jnirely a hypothetical assumption ; for, if the gneisses and 
mica-slates we^e even indisputably aqueous products, which is 
by no means proved, it w'ould not necessarily follow that the 
porphyries should have tlie same origin, when it is acknowledged 
that basaltic masses alternate witli beds of tertiary coarse ma- 
rine limestone, or fresh whaler deposites. Ii‘ M. Beudant deny 
this fact, or if he will not believe the geologists who have seen 
^llicse alternations, nothing will be able to make him change his 
opinion but tlie inspection of th^ contested localities. But, be- 
sides, tlie comparison is quite fallacious, because those pretended 
porpliyry beds are only a sort of more or less singular veins ; they 
are masses connected with extensive old 2 ;)orphyritic deposites, 
as I have satisfactorily shewn in the Erzgebirge, (See my JVfe- 
* moir on Germany in the Journal dc Physique^ 1822) ; and hence 
the pretended primitive 2 K)rphyries are similar to those of the 
red and coal sandstone. These veins show the geognostic posi- 
tion and singular apj^earanccs of basaltic dikes, and easily de- 
ceive, when they are included in mica-slate or gneiss nearly pa- 
rallel to the f)lane of stratification of the beds ; but if it were 
])ossiblc fb fi>llow them over a great sj)ace, one would soon be- 
come aware of their true nature, 

I may add, also, that I tleny most 2 )ositively the true passage 
from a porphyry into a sandstoue, to which point M. Beudant 
cpulcl Iiave* given more inqx>rtancc than he has done. This 
trai^tiilion (referred to at p, 193), is only apparent pr quite ac- 
cidental : it is a sandstone united by means of a feldspathic 
breccia witlj a porphyry, or a sandstone intimately connected 
with a feldspatliic agglomerate, which, by* a very coiflpact re-ag- \ 
gregalion, presents in certain parts the fal^* appearance of a por- 
jihyrv. as is often to be seen in tracbyfic agglomerates. ^ 
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Lastly, M. Bcudant adduces as a proof in favour of the Nep. 
tunists, the comparison of the old porphyry masses, which ap- 
pear to lead to the igneous idea, with those porphyry masses 
which seem to sanction the Neptunian idea of their origin ; and 
he concludes, from the predominance of the latter, that the 
Neptunian probalnlities are greater than the igneous ones. I 
am sorry to be obliged to say that this reasoning is altogether 
false, being founded on erroneous views ; in fact, M. Bcudant 
has not himself visited all the porphyritie countries^which he 
looks upon as evidently of Neptunian origin, — he has only read 
their descriptions, or seen sjjccimens of them. Had he examined 
them, he would have found that the Thuringcrwald contained 
scoriaceous and porous porphyries in abundance ; that at Halle 
a great many igneous ap})carances arc exhibited in the porphy- 
ries, which were unknown or neglected through a ])reconceived 
Neptunian hypothesis ; and, lastly, he would have been able to 
see the same phenomena in the 11 hi no countries, and even the 
Erzgebirge would have furnished hint with most surprising ig- 
neous appearances 

I imagine I may now also conclude, in contradiction to M. 
Beudant, at least if I adopted the necessity of the principle 
which he expresses, by saying, that “ the porpliyry masses lead- 
Mlg to igneous ideas being mucli more numerous than those 
which lead to the contrary opinion, the igneous probability is 
far greater than the Neptunian one.” 

Our author goes from the poriihyrics to the basaltic rocks ; 
he perceives, on the one hand, a great analogy between the mo- 
dern basalts and those of the older red sandstones, of the grey- 
wacke, and even of the mica-slates ; he secs every where tlie 
same prismatic structure, the same other particular fSrms, and 
the same augite : but, on the other hand, he soon observes tliat 
there is no oVivhie in ancient basalts, and that this mineral exists 
always in modern ones, when they are examined over a sufficient 
extent of country, (P. 201.) 

In the first place, I most positively deny this last prdjj^wfiif&n, 
unless M. Beudant understands by a sufficient space the basalts 
of a whole group ; and, besides, how often are not cones and 
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tertiary basaltic streams to be seen, wlierc olivine does not exist, 
while, at the same time, it abounds elsewhere ? Such instances 
occur in the Mittelgebirgc, about Eisenach, in the Rhongebirge, 
Olivine is certainly characteristic of the recent basalts, but 
it is nevertheless found also occasionally in ancient basalts, in 
contradiction to M. Ucudant's assumption, and it exists there 
especially dccomjxj^cd, or a8 4itubiKtc. Every body knows that 
this si4?stance ist rather easily decomposed; — and why, then, 
should ii be deemed a matter of surprise not to find it in jits 
original state in so ancient igneous *de]K>sitcs ? But happily we 
do not want the presence of this mineral to show the igneous 
origin of anciefit basalts, — we do not even require to take notice 
yl'tlieir augite: the porosities, the appearances and geognostical 
position of old basaltic rocks, arc our unanswerable proofs of 
their igneous origin. Is it not clear, then, that these Neptunian 
proofs vanish ol* themselves, and that we have only to prove the 
^ruth ol* our assertion ? 

Witli regard t<j the amygdalotds^ it would seem that the 
author of the V(yyage en Hongrie had not paid sufficient atten- 
tion to the nature of these rocks, when hj positively denies that 
they constitute the upper or under parts of igneous masses. 
(P. 198.) I admit, with great pleasure, that he may be right 
in as l*ar as concerns tlie ain^^gdaloidal masses observed by him- 
self; but I assure him that he would err egregiously did he wish 
to generi^lize this particular observation, for I could without 
hesitation point out a dozen of places where this phenomenon is 
perfectly well seen ; I'or instance, on the Fife coast in the coal- 
field, on the Kincardineshire coast in red sandsteme, at Planitz 
in red sandstone, at Prague in transition-slates, &c. 

In cpntradicling M. Beudant, I do not by any m^ans con- 
tend, tliat what I have just stated is always and invariably the 
case, any more than I would assert that lava-currents or basaltic 
‘dikes have always their upper or under parts evidently scorified; 
all this dci)ends ufion accidental circumstances: but I shall only 
observe to him, tliat the amygdaloid pretty generally takes the 
place of those scorified parts, or that they are very porous basal- 
tic rocks, infiltrated afterwards by various substances, which is 
entirely conf'onnable with the, observation^ of true dasaltic lava 
streams. I comprehend perfectly how, m ciiwamining solitary 
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amygdaloidal masses in particular, one may be inclined not to 
look upon them as scorified infiltrated parts, because their limits 
with basalts are sometimes pretty decisively marked for a short 
space ; but if this limit be followed, one soon becomes aware of 
their true nature. This is evidently exemplified every year by 
Professor Jameson in his practical illustrations of geology along 
the Fife coast, a locality whifch, tc^etber with that of Prague, I 
would earnestly recommend to the study of M. Beuda»**t. 

, This idea once admitted, it Avill no longer appear singular 
for] M. Beudant to see amygdaloids in connection with por- 
phyries, to observe these rocks in an earthy state, and to be 
obliged to suppose them every where decomposed in the same 
way. Indeed, why should this alteration be diflerent in difterert 
places ? Would not this be contrary to nature ? And do not 
the lavas undergo alteration, especially iti their }x>rous and sco- 
riaccous parts? Is it, besides, well demonstrated, that theses 
wackes, or the bases of these amygdaloids, always owe thei'* 
earthy nature simply to an alteration ? and have we not, on the 
contrary, some facts, whicii would tend to show that this nature 
depends, in some me^urc at least, upon their primitive state, I 
mean upon the matters which gave rise to these products ? 

Wc see that it is by no means im|x>ssible to make the pro- ’ 
posed difficulties vanish ; and one perceives with pleasure, that, 
notwithstanding all this, the same geologist admits not only the 
great similarity of amygdaloids and infiltrated basalt^ but also 
that of the minerals disseminated in both rocks. 

Kesuming a comparative view of the facts and arguments ad- 
duced, it will now seem clear to every impartial mind, \st^ That 
tlic mineralogical analogy of some varieties of secondary pitch- 
stones to some otliers of volcanic pearl stone and pitchstojie, and 
the presence cvai of only small masses of‘scoriaccous parts in 
the older pitcrii stones, are proofs of the igneous origin of these 
last ; and that, on the contrary, their aqueous formation can be 
supported by no mineralogical proof whatever, deduced from 
what is claarly known respecting tlicm. 

That the presence of scwiaccoiis parts in porphyry and 
greenstone dejx)sitcs, the local foi*mations of j)orphyrics entirely 
analogous 'to. volcanic? products,.and tlieir decided separation 
from the aciiicuus of meclianico-chcmical dej)osites, show most 
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evidently that they are igneous formations, which cannot in<the 
least be explained as having bec*n produced by the aqueous 
mode. , 

That the amygdalolds being intimately connected with 
the porphyries and basalts, they are also- evidently of igneods 
origin. 

In short, it is ij^finitely probable that all the preceding rocks 
are of igneous ojigiri, and tlierc is not a single probability that 
they are of atjueous origip, — a pro^sition which will ultimately 
be victoriously proved, malgre Ic dell de M. Bcudanty' (p. 
203), by the best argument, the argumcnium ac^ honiinem^ viz. 
the geognostiml posUion of these masses, 

, It is acknowledged that the pitchstonos are every where asso- 
ciated w^ith dc'posits of' red sandstone, and that they form amongst 
these rocks, contrary, I am sorry to say, to M. Bcudant’s asser- 
tion, veins *, imbedded masses^ and even short beds^ (if this con- 
/icssion can afford any pleasure). The pitchstones in old red 
sandstone, which have hitherto been detected in Europe, arc, 
those in the Isle of Arran, and some other parts of Scotland, at 
Mohorn, in the Valley of Trebitschthal, at Planitz, and at 
Grantola. Some lithoid varieties have also been observed around 
Freyberg, in the Thuringerwald, and a similar variety, passing 
into the feld spathic basalt, is found in the Palatinate. These are 
the only known localities of this rock. All these 1 have visited, 
excepting the problematically situatetl mass of Grarilula; and in 
all thtse places I can confidently assert that their geognoslical 
position is such as I have represented it above. In Arran, the 
pitchstones form veins ; and it is most singular to sec M. Bcu- 
daiit holding out that pitchstones are never found in such a po- 
sition, .when, besides myself. Professor Jameson asserts and mi- 
nutely describes the fact. Let me be allowed to ask from whence 
can arise this disbelief of the truth ? Perhaps we may not alto- 
" gether be wrong, if we imagine that we perceive here the predi- 
lection for a favourite idea, which has escaped against the 
author'^s will. Nevertheless, it is clear, from his w^rk, that he 
looks upon the basaltic veins as igneous products elevated in the 


• See M. Beudant's Travds, p. 203, where he'e^ys that pitchbtones are nevei* 
in veins. ^ 
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Fldtonic way; so that he would almost assuredly have been 
obliged to adopt tlie^same idea with regard to the old pitch- 
stones, had he admitted that they existed in veins. 

At Flanitz, in some localities in Scotland, in the Thuringer- 
wald, pitchstones form imbedded or wedge-^liaped masses. In 
the Trebitschthal they present themselves in the form of a great 
imbedded nlass, or a kind of short bed ; and^^in the Palatinate, 
they have the form of a more decided short bed. The^asses 
or short beds at Mohom arc^ situate in tuffaceous beds, limited 
to a small space, of which the base is more or less argillaceous, 
and contains relied masses of gneiss, &c. ; and the pitchstones 
show also these fragments of gneiss, which have been accident- 
ally inclosed in this rock at the time of its elevation, an appear^ 
ance similar to that presgited by a pitchstone-vcin in Arran. In 
the Valley of Trebitschthal the pitchstonc-mass rests upon por- 
ph 3 rries, with which it is of contcm]:)oraneous origin ; their supe- 
rior position and their nature has enabled them to cool more, 
rapidly. In the same valley small pieces of pitchstone are im- 
bedded in the tuffaceous sides of the porphyry-vein at Tanne- 
berg At Flanitz the vitreous mass seems to traverse the red 
sandstone, and not to have been far from the central volcanic 
action. In the Thuringerwald, and in the other points of the 
Erzgebirge, the masses of lithoid pitchstone are associated with 
porphyries, ^and pass into them; they seem only to be parts 
sooner eexffed than the rest. In the Palatinate, the black pitch- 
stone of St Wendel forms a kind of short bed or inass%pon 
sandstones ; it is associated with porphyries, and presents igneous 
appearances ; one can scarcely decide whether it be a vein or a 
kind of stream. To this j)oint alone could be referred M. llcu- 
dant^s account of the alternations of pitchstones, sandstones, 
coal sandstones, and ^late-clays. It is evident that he ought to 
have mentioned the accessory circumstances, and not speak of 
these alternations as if the pitchstone were a rock alternating 
with sandstones, as the slate-clays do, and with the same fre- 
quency as tftese latter rocks. 

Having in this manner attempted to appreciate the alleged 
, alternations ^of pitch stonelhid arenaceous rocks, we see nothing 


* • Sue jny Memoir on Germany, 
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that can hinder us to infer the igneous origin of the former of 
these rocks, unless the obscure position of the St Wendel pitcli- 
stoiie* Now, were it even proved that this mass forms a short 
bed, it would only appear as a kind of stream, or a bed-like . 
vc/in, among sandstones, in the same manner as the basalts are 
seen in streams or in bed-like veins among calcareous or argillit- 
ceous formations, gn the Vicentin, Sicily, Auvergne, Scotland, 
and eli^^where. (This observation is equally applicable to the 
difficulties which M. Bcqdant finds in the alternations of secon- 
dary basalts and sandstones. 

It is a matter of fact, that, in Silesia, in Scotland, in France, 
Germany, &c? such alternations exist; but I have already 
shown in tny I]ssay, that these alternations are only included in 
a short spaco of ground, and that they cannot be observed be- 
yond certain limits. After this, one cannot but be astonished to 
find M. Beudant asserting that they pervade the whole extent 
of a formation ; whereas the fact is, that they only appear in a 
formation in the form of more or less extended and unconnected 
patches. If it be admitted by all geologists, that the face of a 
hill Of a short space has often given rise to the idea of alterna- 
tions of true basaltic beds with sandstone, what geolo^st has 
ever been able to trace a single basaltic bed through a whole 
local sandstone formation ; and where, in the whole annals of 
science, do wc find recorded a single instance of the kind ? 

Besides, on examining these very alternations, one finds that 
the number of short beds forming streams or vein-like beds di- 
minishes much, for most of them, after a scrupulous examina- 
tion, turn out U) be only various kinds of veins ; for instance, 
Salisbury Craigs, Lichtenberg district, &c. ; and often the short 
beds have the appearances of those masses elevated at once from 
below, as at Stirling Castle, Perth, North Berwick Law, Edin- 
burgh *, Sec., or the matters have extended themselves to a short 
distance frpm the orifice through which they were elevated. 

These appearances only present great difficulties of explana- 
tion. If we comprehend among these alternations ^he beds of 
wacke and of trap-tuffa, we then naturally find it difficult to 
explain the igneous origin of so many beds of only a few feet in 
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ihicktlesstLlternating With rocks evidently arenaceous, as at the* 
Caltofi Hill, &c. 

But geologists accustomed, like M. Beudant, to distinguish 
.with so much accuracy the immediate }>roducts of volcanoes^ 
from those which are only results of acjiieous destruction and 
re^SLggregaUon of igneous matters, will find these alternations 
quite natural ; nor will he be at all astonished to find them ex- 
tending over a great space, although this vspace will nevtir equal 
the extent of the common sulx)rdinate beds of tlic sandstone 
formation ; and this phenomenon will only furnish him with an 
excellent argvinjcnt for maintaining that these igneous deposits 
have taken place during the formation of the sandstone deyxisitc, 
in the same manner as the conchiferous basaltic tuffa of die 
Veronese, alternating with tertiary beds, shows 4;hat basaltic 
eruptions have happened during that period of time. 

Yet M. Beudant finds it extraordinary that these igneous 
matters should have been able to iritrcKluce themselvt's in such a 
way among Neptunian arenaceous rocks. This is not a little 
surprising ; for I may venture to pnxlict, that his able descrip- 
tion of tracbytic districts will soon induce geologists in general 
to extend witli me the igneous domain. It may even bo stiid, 
that the Wernerian idea of restricting volcanic productions t(» 
existing volcanoes only, was much more consistent with sound 
logic, than to extend the empire of Pluto to the extinct volca- 
noes and trachytes, and to stop there. In short, the geological 
thermometer must rise to a degree indicated by Nature, and not 
by partial views of natural phenomena. I can scarcely believe 
that M. Beudant should in reality doubt the alternation of ba- 
salts with tertiary deyjosites, for it is a fact too well determined 
to admit of dispute ; and those wdio believe it, or who haye seen 
it, wall see nothing cxtraordinjiry in the alternation of older ba- 
salts with sandstones. 

lihe g-eo^nostical 2^osUio7i of porphijrics has the greatest rela- 
tion with that of trachytes; they often form bell-like hillocks or 
domes^ composed of concentric circular layers ; as, for cxaTnj)le, 
near Freyberg, Halle, &c. one might fancy himself in front of 
the Puy of Sarcoiiy, in Auvergne. In other j)laces, they rise, 
like certain'lrachytic districts, into coni(%‘il and acuminated hills, 
which arc sonieLiines as striking, on accoinil their isolated po- 
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sitioii, os the trachytie mountains; but if the porphyritic niaisses 
have l)cen but small, they form only nearly vertical, cylindrical, 
or wedge-shaped masses, like the submarine basalts of Eisenach, 
Moravia, Hungary, he. 

Porphyries are situate in hillocks, associated with some kinds 
of |M)rphyritic streams or protuberances, upon ])rimitivc and 
transition rocks, up^n the coal sandstone, ujMm the todlicf^cnde 
or newer^red sandstone, and ujion the first fltrlz limestone. All 
these formations are traversed by porphyry veins, or i-ylindrical 
bodies of the same rock, as is so clearly seen in Scotland, the 
Erzgebirge, the Al])s, &c. ; here and there only ilje veins have 
accidentally f(jrnted short beds or imbedded masses in the Nej)- 
tunian deposites. 

^Tjastly, porphyries are often conneelcd with slenitic and gra- 
nilie hills, or immense cyliiKlrical or W(*dgc-shaped granitic 
masses or districts, and sometimes inchuk' more or less consider- 
able portions of older rocks, in some instances elevated, or dis- 
Ij^ated, or even altered. llen-Nevis, the highest mountain in 
Britain, javsiaits such a connection with sieihto; and Dr Mac- 
knigliTs characteristic description of that hill and its neighbour- 
hood testifies most amjily its igneous elevation. 

After adducing all ihes^ facts, wliieh I look upon as of a 
very superior kind, I might conclude these pages witli nearly 
the same words ns Mr Iknidant, did I not think tlii'in rather 
loo strong; and yet, for the benefit of science, while, at the same 
time, I have no inelination to diminish the liigh degree of credit 
which my oppnient so justly deserves, I shall heic Irdiiscribc 
his conclusion. 

‘‘ After all tliese facts,'*'’ says M. Bemlanl, which I look 
• upon as of‘ a very sujierior kind, I am of opinion that none (if 
the ol>servations which have hitherto been adduced as tending 
to the adoption of the igneous (I ntight, say a(jucoiis) origin of 
due felspar and basaltic rocks of tlu» red saiulslonc, even allowing 
them all tluj wx'ight w^hich they have not, could jtrcvail over cir- 
cumstances of position, so generally difiuscfl in nature-; and so 
well established l)y the great majority of geologists.’’'* 

If, after tlic exj)osition of similar facts,^lhe igneous might 
say acpieous) origin is still to be admitted, for the crystalline 
rocks subordinate to the cojil siindstone or the red sandstone, it 
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it must in like manner be admitted, that all the crystalline and 
arenaceous I'ocks which constitute the crust ^*the globe (I might 
say all the crystalline rocks which enter into the composition of 
the crust of the globe, and even the trachytic and basaltic rocks) 
are also ibrmod by fire (I might say by water). The fabric of 
the science will then be overturned, and the science itself ren- 
dered subordinate to a favourite system, ydiilc error will thus 
occuj)y the \)lace of truth. 

In the present state of science, and without entertaining any 
prospective views, it is extremely obvious that the probabilities 
arc much in fa\ourof the hypothesis of an aqueous (I might 
say igneous) formation. It would teral to dinmiish, instead of 
advancing, science; and return it to its infancy, to admit any 
other opinion, so long as new facts could not be throw'ii into the 
balance of probabilities. 

The whole of tliis conclusion applies equally, and d fortiori^ 
to the amygdaloids of tlie grey-wacke, as w(‘ll as to the green- 
stones and the porphyries which accompany them. 


Art. XI . — Journal of a Tour to the Coast of the Adriatic 
Sea^ and to the Movntaivs of Garniola, Carinthia^ Tyrof 
SalUliurg^ and Bohemia, undertaken chiefly icith a vutc to 
the Botany and Entonwhg^y of those countries. IJy Dr 1)a- 
VI n IIknkv Hoppe and Dr IlENar lioiiNscuucii. (Con- 
tinued from vol. ix. p. 353.) 

rp ' 

Hundsberg', April 24. L UK laying out of the beautiful 

plants that Ave last brouglil borne employed us during the 
whole of yesterday ; and, as it also emptied our botanizing 
boxes, so \vc determined to replenish these with an alumdant 
stock of Mercurialis ovata., for our collection. Accordingly, 
we hastened this morning direct to C'onlobcllo, and pursued 
the “ buona strada’^ wilhout much delay, though, as we w'cnt, 
we obsetVed in flower the hairy Lotus coruirulutus, and Carer 
distans. also C. glauca o\' Scopoli, and C. pruror of Jacquin. 
We likewise fouPil a singular plant, wiiose name we cannot 
at present delermine. It is an Apa gia. ]b-obab)y Scopoli 
has included this species under his A. hi^pida or hirta ; but it 
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cerlainly is not the first, and the latter has always appeared 
to U8 tQ be a doubtful plant, which, though mentioned by 
all authors, is far from being certainly known. Its leavCsS 
have the form of all its allied species, but they arc narrower, 
bristly throughout, with the bristles trifid; the stem is much 
longer and slenderer than in A. hhpida ; the calyx differently 
formed ; and its yellow petals are red on tlic outside. Here alst> 
grew Hj^rar.htJii aunenhu H. p'tlosclUiy and an JEcnVmm on 
leaves of an unknown Scorzoncra. Globnlaria vulffarls^ and the 
AstragaluSy which w'c lately found,* were plentifully in flower. 
We now ascended to the top ol‘ the mountain to botanize. We 
saw Thymim Serpyllum vnr^ angnsti folium ^ Tnlaspl pnrco.v 
with an JEcuVmviy Glcchoma hcdcracca with very hairy leaves, 
aiTd 7*/ilaiipi saj'tdi/c. We soon reached a very stony tract, 
covered with bushes, where many plants just appeared ; for in- 
stance, Gare.v alpcstns AV^illdcnow% P/vouin qfficu 

Convallar'ia Polygonahtm^ Jlicrncnnn auricula^ OrobuJi 
vjirnuH^ Itliu/i coiiiuts^ Dictavitnie, rJbu.s^ and an uinbclliferous 
plant, new to us, and not yet in flower, with large, mucli divided, 
rigid leav('s, the segments very narrow, and like those of Atha- 
manta Alcum, Lamtnm vmrulaium was everywhere in blos- 
som, having sjKJtted leaves ; whereas, in our Salzburg specimens 
of this plant we always find them j)lain. At last we came to 
onr nnieh admired McreunaDs^ wliicli grew' pleiitiiiilly under 
hushes, on slony ground. PotcntUla .snhncaidh was its neigh- 
hour, on grassy hillocks, in open sjtoIs. AV’^e no\v aseended near- 
er to the sinninit, and then arrived at a delightful place, where 
the Melittls with white flowers abounded, wliich Smith* has 
given .IS new. As(lepia.s Vinc(’lo.Twaviy Orobt^ Lalhyrty ami 
many other plants, now appeannl, when at last one of us, with 
gleat i^nthusiasm, cried out Se.stnta tnunfoViay and the other 
responded, in like manner, Fraymn.s Ornn.s ! Knphorbm Cha^ 
.raaafiy which grew ])lentifully and in great luxuriance, gave us 
reason to obiTervi? that Wulfeifs sj^ring had now' commenced. 

Here wc sate ours(‘Ivcs down, to enjoy the dclightfiyl view of 
the Adriatic Sea, to ))arlake of some sweet oranges, which sup- 
plied the place <if a dinner, and to examine, more attentively, 

# Mditii'i ^rnnilt/foiu oi’ F,n"l. I5t»r — Dii. 
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the beautiful Flowering Ash^ which, in its habits, may be likened 
to Sambucus racmwsa. As this shrub grows plentifully here, 
we named this grove The Manna Wood, although we are aware 
that no manna can here lx* collected from the trees. On de- 
scending, we came to a very stony place, where two plants 
rivetted our attention, the Ajuga genevensuy with quite smooth, 
almost succulent leaves, and a Euphorbia^ which we were in- 
clined to consider the verrveom^ but which Host informs us to 
be the E, cpithymoidcs. 

Some untoward circuinsiances occurred in this day’s excur- 
sion. Most of the time it rained. As we w'ere digging up the 
Apargia^ an Italian peasant drove us away; and we met with 
some jnischances in descending from the Manna Wood. The 
mountains here are extremely steep. W c could sc*ai*cely help fall- 
ing at every stej), whereby stones of a hundred-weight in size were 
set ill motion, and fell dowm into the vineyards below. These, w^e 
dreaded, might cause tlie death of some individual, and assured- 
ly would damage the trees and vines ; and, if even these circum- 
stances might not ensue, it w^as very imjiortant to us not to throw 
.stones into the gardens of the persons who liad hitherto permit- 
ted us to climb their walls, and to pass through their grounds 
without molestation. Happily w^e were noticed only by a couple 
of girls, who appeared to be highly deliglitcd in seeing our per- 
jilcxity, and who laughed heartily at every fall that happened 
to us. 

“ Humhberg, April 5i2G. — 'We were again compelled to devote 
a day to laying out our plants. Our Aftlragidus^ according to 
Hosfs Flora, should he the A, incanuff of Linmeus, as the habi- 
tat given for it is the Agvr Tcrgvsthms ; but its entirely smooth 
leaves contradict such an opinion. We departed early this morn- 
ing to visit our favourite WckkI of Lippiza, our expcctatiann -be- 
ing raised by hearing from our friends Brandenburg and Gerop, 
who bad just been there, that, in one of the basin-like hollows. 
Narcissus poctic^is was in flower. In high spirits, therefore, 
and witlwnit regard to the difficulties of the ascent, we hastened 
to Monte Spaccata, and had the pleasure to find, on the top of 
it, and under bushes, several sjxjcimens of this beautiful jilant. 
The siglu of tliem rejoiced us so much, tliat wc could hardly 
refrain from laying hands on them instantly. We, Jiowcvpv, 
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pursued first our way to the Wood of Lippiza, to see what 
Flora had there prepared for us. Taking the road thither by the 
meadows tliat enclose the wood, we found these to be entirely 
covered with another garden-plant, Hyacinthus hotryoideSy which 
presented a charming spectacle. On the stony plain, the pretty 
Potcntilla subacatd^ flowered in great quantities, and gave a 
somewhat more cheerful asi)ect to this dismal tract. Vegeta- 
tion was still more backward in the wood itself ; and, except 
some plants of the beautiful Na7'cissus^ we found nothing of any 
consequence ; but we observed^, with pleasure, whjit trouble our 
friends had givdn themselves yesterday, in order to procure us 
some beetles. Every stone had been turned over ; even the 
dung-heaps were not s|)arcd ; and we were extremely sorry that 
the pains of our kind companions had not been rewarded by 
greater discoveries. On our way home, we found, neai* the vil- 
lage of|^t John, a large tree of the Carpiauft, now in full flower, 
,»luch v/e had seen some time since near Diiino. 

• ‘‘ Ilnndsbcrg^ April 27. — Before we Avent into the city to-day 

to attend to our usual SaUirday'^s employment, we made a little 
excursion to the foot of Monte Spaccato, to collect specimens 
of the Carplnus which we had noticed yesterday. Hapi)ily wre 
had got a sufficient quantity of individuals, and were just de- 
scending from the grove^ when a countryman joined us, and in- 
formed us, civilly how^ever, that the tree was his property. On the 
way to the city, we observed, with pleasure, that the Manna 
Ash flowered plentifully in the adjacent gardens. The children 
were carrying home their arms full of it, to put into jars of wa- 
ter in the w indows, as we .‘U'c accustomed to do with lilac. Much 
jis we were gratified by observing this custom, we w ere yet more 
sUrprized at tlie sight of a group of trees, among which w'^c dc- 
tetited the grand Carjnnus that we had seen at Pareiizo, which, 
in spite of tlic great heat, yet glowed with its lovely rose-coloured 
male catkins. As these were going off very fast, a considerable 
iiuiul)er of them must be collected immediately. Wo therefore 
dispatched our city business as quickly as possible. It is singu- 
lar that wc should yet remain in doubt as to the characters of 
these two species of Caipt/ws, but their Tuture fruit nmst decide 
the differences between them. 

ilundsbcrg^ April 29. — Yesterday ll>ren(K*n was s])ciU i?i^ 
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turning over our plants ; and, as it is agreeable to rest after such 
labour, so we were enabled to dedicate the after part of the day 
to the visiting of our friends, whose number l)egins to increase. 
We went also this morning to the territory of Contobello. We 
found, on our way thither, among the first vineyards, under the 
stones, an Julm\ ol‘ considerable size, and no small numbers, 
which is unknown to us. Besides the natural odour which it 
yields, something like phosphorus, or, as one of us expressed it, 
resembling the acid vapours of saltpetre, it possesses the power, 
on being touched, of exuding a li(|uor, by which the skin is im- 
mediately tinged ol’ a yellow colour, 'i'he nunfber of its feet is 
so considerable, that to count them on the spot was impossible. 
We found, besides, a beetle that had been trodden on, which, 
in spite of this great mutilation, was immediately recognized by 
us as the rare CarabiLS vatenaUts. We could almost have been 
angry with the person who had thus deprived our collation of 
it ; for it would be scarcely jxjssiblc to unite the parts again, ' 
much arc they injured. now proceeded to the sea-shore, and 
every where saw Flora in all her glory. All the plants that we 
have before observed are now^ in great perfection ; and, amongst 
them, Conmitla Emerus is distinguished by its numerous and 
brilliant flowers. On the hill above tlie “ buona slrada,’’ we 
saw numerous oaks in great vigour, and a shrub with entirely 
red pinnated leaves and flowers, as yet rolled up in bud, both ol’ 
vi^hich are unknown to us. The oak is common here, and is per- 
haps cither the Querevs /E^tlopsof Scopoli, or (j. Cerw of Host. 
The other beautiful shrub is probably a lihus^ of which, as far 
as we can remember, sonic species arc of two sexes. When we 
had collected sufficiently here, we returned to the Manna Wood, 
where Flora a]ipeared in full perfection. We gathered the^ictth- 
tiful Orobus, which was now plentifully in flower ; a couple of 
Lathyri^ Euphorbia EpHhyvumks^ which grew every where 
about, on stony places, and in great bunches; and a yellow 
flowered like A. mmUnnuvi. To-day we wctc more 
especially enabled to do homage to Fauna ; for wc found, 
on the young leaves of some trees, particularly of the oak and 
the manna ash, many CurcuUos^ among them C. Gorzensis^ and 
C. planaius. Zealous entoniologists may guess the pleasure 
which wc felt, wiieii I inform them, that these two species 
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clropjicd from the branches by hundreds, when they were slightly 
shaken. 

After we had, in this manner, sufficiently enriclied ourselves, 
we returned home to our habitation, at a very late hour, ha})py 
in the success which had repaid our labours. 

“ Hundsberff^ April 80 . — The Emperor is arrived to-day in 
Trieste, and w^as riceived with great ceremony, amidst a vast 
con<‘(nirsb of jjeople. We remained in the house, engaged with 
oiir j>lants and beetles^ iVid, in the afternoon, visited a spot 
near us, as a new field tor botanical research. We took a path 
which led from the village of St John, through wcyjds and vine- 
yards. The IbrrncT consists ol‘ underwood, and extends so lar 
u<fe fo be lost in tlie Karsch. It is a glorious botanical tract, 
which promises amjily to reward our investigations. Wc named 
it the Chesnut W<kkI, bc*cause many of* the true Chesnut Trees 
grow tlierc. Althougli the Triestiners appear to be quite igno- 
rant of ftie existence of these trees near them, yet they purchase 
their fruit roasted in the markets, without troubling themselves 
Vith a single inquiry as to whence they are brought We found 
tlje following plants in flower : — Scrdpias ensifolm^ LHhosper^ 
mum pnrpii7'C0-c(rruleumj Mdltlls gnindyiora^waA Tarnus com- 
munis. 

“ Hundshergy May 2. — Country Cnsfom.^Thc first day of 
May is, in Trieste, as well as in many other places, a day of 
gladness, as, at that period, mankind rejoice in the return of 
sjning. We had yesterday an op|M)rtunity to observe the cele- 
bration of this festive period^ as the suburb of Hundsberg is the 
spot where it takes placie. Early at day-break, the procession 
of the Triestiners commences to the Grove of the Hundsberg, 
^vhich is soon filli’d with thousands of people, in all conditions of 
life, dressed in their holiday suits, enjoying themselves in the 
o{)en air. They breakfast, take walks, and gather young branches 
from the oaks, which they carry home to decorate their houses. 
As all this took })lace under our windows, and our friends were 
among the number of the pleasure- takers, ' ^ presently joined 
ihem, and passed a very happy morning. Since all the merchants 
must be at tlicir counting-houses by eight o’clock, and every thing 
lu‘re depends on trade, the cheerful multit^ude disj)crs5;d at that 
hour, and (juiet returned to the jx'aceftil grove. Our liost cal- 
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ciliated that, in this short space of time, he had disposed of 800 
portions of coffee. 

In the train of the Emperor was M. Antoni, die Royal garden- 
er. He had inquired if there were any persons who knew the 
country around Trieste, as far as respected its botany ; and he 
was referred to us. Thus we made tliis gentleman's acquaint- 
ance ; and tliis day's excursion to Saule jvas enlivened by his 
company. We found some rare plants as well as shells; but, 
as we could noi colled these in suHi^ent quantities, without ne- 
glecting the conversiuion of M. Antoni, so wc resolved to make 
this oxcursio^i again to-morrow. On our return, a spectacle of 
a kind novel to us, though common in this country, attracted 
our attention. The women and girls of Islria always bring thj'ir 
goods to market ujion asses. On their return home, particularly 
when the weather is liol, they avail themselves of the opportu- 
nity to I'idc which these animals afford ; but, as tliis is done 
without any more suitable equestrian garb than a single garment 
of scanty longitude^ and only bound round the w aist with a kiiid 
of girdle, so this cavalcade presented such a sight as l aiised th(f 
old gentleman, our companion, to pass several jokes, and cumi- 
pellcd him to many a hearty burst of laughter. 

Htmdsberg^ Matj ^6,^ Aristohehm rotunda, — We did not 
delay a moment Uvday in commencing a search for those rari- 
ties of the vegetable kingdom which wc saw yesterday. The 
first plant whose turn it was to be unmercifully rooted uj), was a 
Carex spicis amlrogynis^ sp/rulh fntperne ntasetd/fS^, hifcrucfiv- 
mineiSj culmo nndoy rhdkr 7wdom rcpentc. 

The rcscnibUince of this grass to Career Scinrhcri,, did not 
escape us at the time ; but, as its root was thick and knotty, w(‘ 
thought of C, chordor/ihay Elirhart. Af't(*r a closer examiny' 
tion, and a comparison with Willdenow's Carlcobffiny we stlTiiild 
have decided it to be C, schanouhusy il* wc had not found this 
species, as we believed, formerly in Istria. As we have now 
gathered a sufRcient (piantity of this jJant, it shall be added to 
our publication on grasses, when the true character w ill be ^ven. 
It grows on dry sandy ground, near the sea-shore. A second 
plant was OrcMs varii'gata^ which growls plentifully on dry mea- 
dows beftJre Saule, ancl of which the first sight yesterday gave 
us no small gratification. We took it then to be a variety'Tiif 



Adriaiicj and the Mou?iiaiiis of Carnwhy Carinthioy 4*^. 89 

Orchis militaris ; but we are now satisfied of the contrary, and 
believe it to be a true species, which is not a native of our 
country. The wet meadows near the sea, by Saule, possess 
many channing plants. Here grow Lcwey'um asfkvwnty whidi 
we had seen sold in bouquets at the flower-market of Trieste ; 
Sclrpm maritimus /J compacUiSy Hoftman ; S, l^aberriamonta^ 
mis^ Triglochin •nlhartiimumy Lotus siliquosuSy Carex distans, 
and C^vtdplna. 'We gathered at a brook Scirpus palustris 
with long, thick, comprcjfeed stalks, which spring singly from a 
creeping nxit. It is certainly difierent from tlie plant which 
goes under t1i|f^ name of S. midticauliw On si bank by the 
beach, the rare Arhiohvhia rothnda at length smiled upon us 
in fine flower ; and, on the sandy hills, we were sometimes lost 
amidst the flowering bushes of Coronilla Emcrus and Cratsegm 
vimogynay which grow here in great profusion. On airy declivi- 
ties grew, out of a sandj'^ soil, the plant which Wulfen has incor- 
rectly termed Vlantago subulata ; and, under shrubs, Arum ita^ 
Ikuvi was just expanding. Our vascula were soon filled with 
* these rarities, and our day’s employment was early termi- 
nated. On our return to our apai’tmcnt, we had the pleasure of 
a visit from our friend Brandenbourg, who informed us that he 
had seen, in a field near the road from Obschina, a curious plant, 
but that he had lost the SjK*ciniens of it in his way home. From 
the description which he gave us, we immediately concluded that 
this flower nuist be Xhe A ristolochia lotunda ^ and we shewed 
him the individuals that we had just gathered. The general 
appearance M. llrandenbourg pronounced to be similar to A. 
rotunda; but'” said he, still the inflorescence is of a diflerent 
and much paler colour.” At these words, our conjectures im- 
" mediately turned to the Arhtolochia longa ; and one of us ha- 
ving hastened to the spot, which was pointed out, actually 
brought back this plant, and also the Viola graruVtflora of Sco- 

}X)li. 

Hundsherg^ May 4. — With the first beams of morning wc 
rambled through St fIohn'’s, to make another visit to the silent 
grove of Lippiza. It was a glorious sunrise ; such as had the 
beneficial eftecl of raising the human «mind to thc^most lofty, 
aspirations; and it led us to anticipate' a successful excursion. 
The birds saluted us with their lively mattins from the boughs of 
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the full flowered Marina Ash ; wliilst the soft southern brees^e 
loaded with the charming perfume of flowers, particularly those 
of the numerous almond and peach trees which decorate the 
vineyards, refreshed us with the most delightful fragrance. 

We had scarcely reached the top r>f the Monte Spaccata, un- 
der the influence of these agreeable feelings, and trod the stony 
fields near Eggcnhofher*‘s ('ave, when ive wfirc delightfully sur- 
prized by the sight of millions of Nanissns^pocitcus in flow'cr. 
It gives singular ])leasure to find, grdvving wild, even a single 
specimen of a flower which one is accustomed to behold only in 
gardens ; but’ to discover, in tlie greatest j)rof usion, flowers of 
such beauty, filling the whole dountry with their delightful scent, 
produces an extacy whidi must be felt, but cannot be described. 
The Poets, whose mention gave to this j)Iant its trivial name, 
could not surely have celebrated it from viewing a single blos- 
som in a state of cultivation, but from seeing wiiole rneadow^s 
covered with it in their southern climes. This Narcissus bci 
longs to thosSe plants which have had the right of citizenship of 
gardens from time imincniorial, like the WaUflotcer^ the Stocky * 
Hope^ &c, and others, whieh, at all periods, have claimed the pri- 
vilege of being cx)nsl(lered eligible candidates for tlie public fa- 
vour in gardens. 

To complete our gratification on this occasion, another fami- 
liar flower presented itself to us, namely, that delicate chequered 
blossom, the FritlUarla Melcaffris^ which grew in numerous 
patches close by the bushes, and amongst the Narcissi. Happy 
is it for us, that, although destitute of those poetical powxTS 
which have formerly celebrated tlie charms of these plants, and 
painted, in livi'ly colours, the glowing beauty of the flowery 
landscape, we liave yet sufiiclent sensibility to appreciate the/ 
glories of this day. AVe found on the path, upon masses of 
grey limestone, the beautiful Llchcu inarmcyi'cus of' VVulfen ; and, 
in duiig-hea])s, many specimens of Gymnophurus pllularius, 
Sturm, both in a small and large state. In similar situations, in 
the wood, were some very beautiful Scarabaiy particularly S. 
•vemaliSy with elytra of a shining golden green colour ; and, 

I in hollowSj^ under old dtM^ayed leaves, we had the gratification of 
detecting an undcscribfd species of this genus. This new ScarO- 
bmis differs, by having a smooth spineless helmet, in w'hich 
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sped, as well as in its mode of life, it is also distinct from S. ^Iva^ 
ticaffy to which, in other particulars, it has a considerable affinity. 
'Two very perfect specimens of Carabtm catenatiis fell into our 
hands alive. Of less value were lihoffium mordax and Lamia 
rurruliunoides, which we saw upon young branches of shrubs, 
and Catahiis amvexns^ which we found under stones. 

(To be continued,) 


Akt. XII . — Account of Captain Basil Hall’s a:MdAIr Heniiy 
Fosteh’s K A'peri merits zdth an Invariable Pendulum ^ made 
• near the Eipiator^ and on the Coasts Mexico^ and Brazil 

"SSf HEN Captain Hall left England in 18S0, in his Majesty’s 
ship Conway, for the South American station, an invariable pen- 
ilulum was, at Captain Kater’s suggestion, put into his hands by 
, the Board of Longitude. As the service, however, upon which 
this officer was sent, was unconnected with scientific objects, it 
was only at particular intervals of active professional employment, 
that he could command the re(|uisite leisure for philosophical in- 
(juiries. Through the indulgence, it appears, of Sir Thomas 
Hardy, Bart. K. C. B., the coinmander.in-chief, he was enabled to 
make three sets of observations with the pendulum, viz. at the 
Galapagos, a group of islands in the Pacific Ocean ; at San Bias 
de California, in Mexico ; and at Rio de Janeiro in Brazil. 

The (4alapagos Islands being under the Equator, Captain 
Hall was desirous of making his observations exactly under that 
great circle ; but, from the ship being swept to leeward in the 
coiiLsc of the night, and from the small number of days which 
Ju* was allowed to spend at this place, he was forced to takcj a 
station at the south end of Abingdon Island, formed of lava, and 
about 32 1 miles north of the Equator. 

The longitude of the station was W., and its latitude 
O' 32' 19" N. ; and the number of vibrations made by the pendu- 
lum, in a mean solar day, was 86101,34, at the level of the seii^ 
in vacuo^ at 68"' of Fahrenheit. As tha same pendulum in Lon- ^ 


* These cxfierimeiits are published in detail in the Philosophical Transactions 
tm 1823, Tart TI, p. 211—289. 
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don^ in 1820, made 86285,98 vibrations in the same interval, 
it follows, that the length of the seconds pendulum at Galapa- 
gos, is 39,01717 of Sir G. Shuckburgh's scale, the length of the 
seconds pendulum in London being assumed at 39,13929. 

By comparing this result with those obtained by Captain 
Katcr at the different stations of tlie Trigonometrical Survey, 
(as already given in this Journal^ Vol. ft. p. 321 and 322), 
Captain Hall finds that the 

Mean diminution of gravity from Uid Pole^ to the Kquator, i» .0051 413 
The mean Ellipticity, .... 2^*98 

The Mean Ellipticity, a.s deduced from Captain Sabine's 1 1 

observations at Melville Island, is . • / 392.14 

Length of equatorial i)endulum» • . . 39.017196. 

San Bias, where the second set of obser\"ations was made, is 
a sea-port towm of Mexico, in West Longitude 105® 16', and 
North Latitude 21® 30' 24". The station was 1 16 feet above 


the level of the sea, and on the summit of a rock of compact 
Whinstone. The number of vibrations made by tlic jiendulum, 
in a mean solar day, w^as 86126,03, m vacuo^ at the level of the 
sea, and at 68® of Falirenheit. As the same pendulum, when 
brought back to London, in 1823, miulc 86236,95 ^vibrations, it 
follows, that the length of the scK^onds })endulum at San Bios, 
is 39,03776 inches. By comjjaring this with Captain Katcr' s 
results, Ca,ptain Hall finds that the 

Mean diminution of gravity from the Pole to the Equator, is .00^461 1 
Mean Ellipticity, .... 3 i3 ' 55 

Length of equatorial jx^ndulum, . . . 39.00904 

From a second set of exjK'riincnts made by Mr Henry Foster, 
the numbers were. 

Diminution of gravity, .... .005409^ 


Length of seconds pendulum, 
Mean ellipticity. 


39.03881 

1 

308.56 


These observations, however, were made under circumstances 
less favourable than those of Captain Hall. 

Brio de Janeiro, where the third set t)f observations was made, 
.is situated on the coast of Brazil. Tlic station was on granite, 
72 feet above the sea, and in West Longitude 43®, and South 
Latftuto 22^ 55' 22".^ The pendulum performed 86131,70 vU 
l^ations in a mean solar day, m vaaio^ at the level of the sea, 
at 60® of Falirenheit, Hence Captain Hall finds tliat 
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The length of the seconds pendulum at Rio de Janeiro is* 39,04381 
Diminution of gravity from the Pole to the Equator, • •0053365 

Mean EUiptidty, ... . 

Length of equatorial pendulum, • • * 39,01888 


From another set of observations, made at the same ploee^ 
and with the same pendulum, by Mr Henry Foster, the follow* 
ing results were obtained : 


Number of ^brations. 
Length of pendulum. 
Diminution of gravirf'. 
Mean ellipticiry. 


86131,55 
39,04368 
.0053431 
* 1 

30Stf,37 


Lengti^ of equatorial pendulum, . 39,04806 

Captain Hall considers these results as more entitled to credit 
tRan his own, as the temperature was more steady, and the 
clock\s rate more uniform. 

The attentive reader will already have remarked, that the in- 
variable pendulum with which these observations w'cre made, is 
s*aid to have perfonned 86285,98 vibrations at London, in 
1820 ; whereas, when it was brought back, in 1823, it performed 
86236,95 vibrations, being a difference of 0.97. As this diffe- 
rence could hot possibly arise from errors of observation, it be- 
comes highly interesting to discover the cause of it. 

Captain Kater,” says Captain Hall, was disposed to assign 
it to an accident which had happened to the pendulum at San 
Bias, but which I, at first, imagined inadequate to such an effect. 
The accident was this : The pendulum, w^hen not in use, was, 
as usual, raised by means of a screw, so that the knife-edge was 
lifted clear of the agate planes on which it vibrated during the 
experiments. This screw ht'ing too small, or having some flaw 
ill it, unexpectedly broke at San Bias, licfore the experiments 
there Wore begun ; and although the knife-edge was not raised 
more than the twentieth of an inch, yet, as the pendulum weighed 
more than 15 lb., the fall might, he thought, have altered the 
form of so delicate an edge in a slight degree, and thus havo 
virtually lessened the distance between the point of j^uspension 
and the centre of oscillation *. % 


* If the knife-edge be supposed to have bccoxqc cylindrical, the virtual point cf 
BURpension, it has been demonstrated, would be a| the distance ^e radius of 
curvature of this cylindrical portion below its surface, and the number ^ vibrations 
of course be greater than before.'” 
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‘‘ As the whole pendulum had acquired a coating of oxide, with 
the exception of the tail-piece, which was lackered, I was de- 
sirous of ascertaining in what manner and to what degree its 
vibrations would be effected by this partial addition of weight ; 
and, for this purpose, the following experiments were made. 
The vibrations of the pendulum, in its oxydized state, having 
been determined, 10 grains of weight were affixed at two-thirds 
of the length of the bar (measured throng i the ball) from the 
point of support, that being supposed to be near the centre of 
oscillation of the oxide. This had foR its object to discover, be- 
fore cleaning the pendulum, what would be the effect of an ad- 
dition of weight at that place. On swinging it, accordingly, the 
number of vibrtitions was increased 0,83 in 24 hours. It was 
then taken to the Mint, and the weight, carefully determincJ 
by Mr Barton, in one of his delicate balances, was found to be 
15 lb. 10 oz. 14 dwt. 12J grains. It was next cleaned by Cap- 
tain Katcr, by means of diluted sulj)huric acid, and altcrwards 
washed with a solution of soda in water ; and, being effectually 
dried, was again weighed, when it was found to have lost exact- 
ly 24| grains. Coincidences were now taken on three succeed- 
ing days, and the number of vibi*ations of the pendulum, in its 
clean state, proved to be fewer than wlien it was coated with 
oxide, by only 0,73 of a vibration. Since no more than one- 
fifth part of the oxide removed could be oxygen, only one-fifth 
of the above difference between its vibrations when clean and 
when coated, or 0,14, can l>e ascribed to additional weight, 
since it was formerly swung in 1820 ; the real difference, how- 
ever, to be accounted for being 0,97, this cause is manifestly in- 
adequate to the effect, I have therefore thought it right, after 
attentively considering every other possible manner in which tlic 
pendulum could have been altered, to adopt the idea wliicli bad 
been suggested, and wliich was eventually proved to be correct, 
since the knife-edge, upon removal after the expcriineiilo wvrr 
over, was found to be distinctly rounded. To obtain the most 
correi 5 ^«'*r^sults, I have accordingly used the vibrations made in 
Lopdon, in 1820, to compare with the experiments inaile before 
tb'J accident, and the vibrations recently determined in London, 
for comparing with thoscjmadc after it, — an arrangement ren- 
dering resulting ell’plicities entirely independent of tlmt cir- 
cums lance.’” 
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We cannot avoid regretting, along with Captain Hall, that he 
was obliged to leave the neighbourhood of the Equator without 
making more numerous observations. It would have been highly 
desirable, as he states, to have swung the same pendulum at 
stations remote from the Galapagos, but resembling them in in- 
sular situation, in size, and in geologiciil character, such as the 
Azores, the Canaries, St Helena, the Isle of France, and various 
stations among the# eastern islands of the Indian and Pacific 
Ocean, and we hope still to see this accomplished. 

1 1 is scarcely necessary remind our readers, liow mueli this 
branch of science owes to the talents of Captain Katcr, who in- 
vented the apparatu.s itself, and first pointed out tjie methods of 
using it. It has since been employed by Captain Sabine, at 
Melville Island, on the coast of Africa, and on the shores of 
Lapland and Norway ; while it has l)cen used, with equal suc- 
cess, by Mr Goldingliam, at Madras, by Sir Thomas Brisbane, 
in New Holland, and by C’aptain Hall, on the coast of the Pa- 
cific. Captain Hall has, witli much pro})netv, addressed the ac- 
count of his observations to Captain Katcr, and has paid him 
•the high compliment of stating, ‘‘ that, aflcr many trials of 
fancied improvements, and simplifications of your methods, both 
in the conduct of the experiment itself, and in the subsequent 
computations, I was finally obliged to acknowledge, in every 
instance, even where I succeeded, that I had, by more labour, or 
by a more circuitous ])ath, reached the same point to which your 
rules would at once have led me.*” 


Aiir. XIII. — Gf callings of Natural Ilistorn^ during a Voijagc 
along the Coast of Scotland in By tl)e liev. John 

FLKMiN(i, D. 1)., F. JL S. K., M. W. S. i^e. (Coucliidod 
from Vol. IX. ji. 5254.) 

rp 

J- HFi Isle of Glass or Sealpa, presents to thi» sea a broken ir- 
regular rocky shore, of no great height or l^oldncss. The sur- 
face of the island posstvsses but little elevation, though it is un- 
even, and exhibits nume rous, narrow, ])arallel transvc>.<<?*valle 3 's, 
bounded by nearly ])erpendieular w'alls of rock. The prS^^l- 
ing mineral? of tliis island are few in iiuml)er. Gneiss may 
considered as the ordinary nick. It is'tliick slaty, aud includes* 
numerous contomjxiraneous |Kiriioiis of liorn blende nlftk^^dark 
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mica^slate, granite, and blue and white quartz. At the point, 
however, at which the light-house is situate, and which still re- 
tains its Norwegian appellation Klihberifiess^ that is, Soapstone 
Promontory, several minerals occur, associated with a nearly 
vertical bed of common serpentine. 

The Serpentine is of a uniformly dark-green hue. Its weath- 
ered Bur&ce is nearly even, and of a brow’iiish colour. Its re- 
lation to the gneiss, on its west side, is not f/ell displayed ; but, 
on its opposite side, it unites therewith by a scries of irregular 
beds, in which Chlorite may be considered as the prevailing in- 
gredient. This substance, in some places, is in the form of 
nearly unmix^d chlorite-slate; while, in others, ijs appearance is 
much altered by the quantity of black mica and large imperfect 
crystals of Hornblende which it contains. In one place there is 
a thick mass of that singular variety of hornblende rock described 
by Professor Jameson in his Mineralogy of the Scottish Isles,'' 
Vol II. p. 15., as occurring in Iona. It conSsts of a green 
coloured, hard, compact felspar, with numerous crystalline 
grains of hornblende In a vein in this rock, I observed small 
translucent greyish-coloured crystals of Augite^ along with quartz 
and calcareous spar. 

In the Serpentine, the following minerals were observed : — 
1. Potstonc, This forms a thick mass, occasionally much mixed 
with small crystals of magnetic iron-ore, and Actymditc, S. 
Translucent Steatite^ in small veins. 3. Asbestiis^ in short ir- 
regular veins, from a tenth of an inch to upwards of one inch 
in thickness. 4, Common DoloniUc^ in the form t)f a short co- 
temporaneous vein. 5. Magnetic Iron-ore abounds in all tlic 
minerals with which the Serpentine is connected ; and, in that 
rock itself, it occurs dissciniiiatcHl in such quantity as to alter 
considerably its fracture and weiglit. In one place, I observed 
it collected into a short contemporaneous vein, much mixed witli 
asbestus, and so greatly acted upon by the crystalline force of 
that mineral, as to exhibit an imperfectly fibrous structure. 

the eve of our departure from this island, we got on 

— 

The characters of this rock, an«l indeed of many of the less distinct combina- 
tions of hornblende and folspar,^arc rcndoreil more obvious by heating a portion to 
*rcdnc6s<. diCfercnt ingiytliciits become perceptible by a diflcrcncc in colour, 

lustre, j;^>:i*^tructurc, 


Hev. Ih* Fleming's Gleanings qf Natural History, 97 

board a live example of the Great Auk {Alca impennis)^ which 
Mr Maclellan, the tacksman of Glass, had captured some time 
before, off St Kilda. It was emaciated, and had the appearance 
of l)eing sickly ; but, in the course of a few days, it became 
sprightly, having been plentifully supplied with fre^h fish, and 
permitted occasionally to sport in the water, with a cord fastened 
to one of its legs, to prevent escape. Even in this state of re- 
straint, it performei the motions of diving and swimming under 
water, with a rapidity that set all pursuit from a boat at defiance. 
A few white feathers were at this time making their appearance 
on the sides of its neck and throat, which increased -considerably 
during the following week, and left no room to dAubt, that, like 
its congeners, the blackness of the throat feathers of summer is 
exchanged for white, during the winter season. I may add, that 
the black colour of the throat of the Razor-bill {Alca torda)^ was 
at this time undergoing a similar change. In the young of this 
species the neck was black, but the throat was freckled with 
white. The bill was black, with the rudiments of a single ridge, 
and the white line reaching to the eye was obvious. At this 
Vime, the Shear-water {Fthffinus Anglorum) appeared in large 
flocks: 

After leaving the Isle of Glass, and taking shelter, on the 
19lh of August, in Loch Maddy, we sailed across to Sky, on 
the 20th, and entered Loch Scavig, where we landed. At 
the head of this bay, a small rivulet from Loch Coruisk, falls 
over an irregular ridge of rock into the sea. Numerous trouts 
and salmon were collected near its mouth, and occasionally at- 
tempted to make their way up the stream. The great drought 
of the season, however, had so much diminished the quantity of 
water, at this time, as to render their efforts ineffectual. 

Glen- Coruisk is no less remarkable for the matchless sterility 
of the precipitous cliffs and pointed summits of the mountains, 
by which it is enclosed, than for the characteristic displays of the 
strata of hypersthene, of which these consist. This mineral oc- 
curs massive, and imbedded in small prismatic concrelt^s in 
common and glassy felspar. 

Upon our departure from Lo6h Scavig, we visited the 
scrvedly celebrated spar-cave of Strathaird, sometimes termed, . 

VOL. X. 310. 19. JAN. 1824. G 



98 Rev. Dt Fleming's Gleanings of Natural Hiltortf. 

in honour of the proprietor, Macalister''d Cave. It occupies » 
fissure in the sandstone, which had formerly been filled with 
basalt. This original condition may be readily inferred from 
Uie appearances which present themselves in the floor, at the en- 
trance, and near low water-mark, where a portion of tlie sand- 
stone yet appears enclosed by the trap, and where the walls of 
the vein are entire. The interior of the cave exhibits, in great 
beauty, the various forms which the calcat^^ous stalactites and 
stalagmites assume, and displays the carbonate of lime, i»i all the 
stages of its crystallization. 

On the morning of the 521st, we were abreast of the Island of 
Egg ; and, shortly after, landed at the well known cave in which 
the Macdonalds of this isle, who had taken shelter in its recesses, 
were sufFocated*with smoke, by their enemies the Macleods, i»i 
the days of clanship, ignorance, ferocity, and revenge. On the 
beach, a few examples of the Lepas Jasclcularis of Ellis were 
observed, attached to the remains of the spawn from which they 
had sprung. This substance’ still adhered to the quill-feathers 
of gulls, which appeared to be but little altered by maceration. 
Subsequently, I have found the young of the Bolanua halanmdes 
upwards of a tenth of an inch in diameter at the base, and seated 
on the eggs of tlie Buccinum undatum. These facts lead to the 
conclusion, that rapidity of gTowlh is a distinguishing feature 
both of the pedunculated and the sessile cirrhipedes. 

The rocks in the neighbourhood of the cave, consist of various 
beds of amygdaloid and greenstone, containing, in their cavities, 
radiated and capillary Mesotppe, and transparent crystals of Cu^ 
bizite. One of the beds of greenstone appeared of a singular 
character, in having a basis of glassy felspar, and containing, 
along with the hornblende, numerous dispersed grains of nfegiie- 
lic iron-ore. The two. remarkable PitchsUme veins in the neigh- 
bourhood, were likewise hastily inspected. The pitchstone in 
these veins is highly bituminous. » 

The Sciur of Egg, which we now ascended, is a very re- 
hill, on account of the steepness of its sides, and the 
th^ bed 'of columnar pitchstoiic-porphyry which forms its siim- 
ifitit. The basis of this porphyry is considered as intermediate 
between pitchstone and ji)asalt. In one place, it seemed to pass 
into |icJi?r^ropc. It contains crystals of glassy Jelspar ; and occa- 
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siohalljr nodules of chalcedcmy and conchoUal hometomy were^ 
observed. In the fissures of the rocks, the beautiful CyaiJied 
fragilis was abundant. The temperature of a spring, evidently 
perennial, on the south-eastern base of the hill, was 4T Fahr. 

In the forenoon of the 2Sd, we reached the far-famed ^taffa, 
and were peculiarly fortunate in having it in our power to enter 
Fingafs Cave, in a boat, without being much incommoded by 
the swell of the sA. The shores of tliis island exhibit well 
marked sections of the beds of amygdaloid and basalt, of which 
it consists, and offer no obstacle to apt examination of the forms, 
structure, and bendings of its interesting columns. On the soil, 
the Orohanche i^ihra was observed in plenty, but ’•in fruit ; and 
an abundant supply of the eatable mushroom was procured* ‘ 

• In the afternoon of the same day, we visited the ruins of Iona. 

I had time to glance only at the strata of clay-slate near the 
landing-place, at the ruins, and to break off a specimen from the 
red granite blocks which were in the neighbourhood. This last, 
hbwever, was not without interest, as it contained, besides a few 
scattered crystals of hornblende, numerous depressed doubly ob- 
lique prisms of Sphene, 

The weather was unfavourable during the whole of the 2Sd. 
On the 24th, we touched at Isla, landing at Portnahaven ; and, 
on the morning of the 25th, we found ourselves a-breast of the 
Giant’s Causeway. The basaltic scenery here, though superior 
to that of Staffa in height and breadth, and the patches of rich 
green pasture with which the dark ground is relieved, is yet 
destitute of that distinctness which adds so much to the elegance 
of Fingal’s Cave. At the Causeway, the accumulations of^ de- 
bris conceal much that v^ould interest. At Staffa, every thing 
is exposed, the sea washing away the disintegrated portions as 
fq)eedily as they are produced. The rocks, however, are the 
same at both places, being basalt and amygdaloid ; but here the 
latter is more varied in its contents, and the whole mass of trap 
rests on chalk. Upon landing at the Causeway we were soon 
joirfbd by a host of natives, exhibiting, in their tatten^* u^ss, 
flattering appellations, and impetuous manner, their pect&*w 
marks. Each vied with his neighbour in praising his own qulv 
lifications as a guide. Specimens collected from the neighbour-’ 
‘mg cliffs, and contained in small boxes 6f rude workil ^ijiphip,^ 
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were eagerly offeredibr sale* Among these, we picked out the 
following minerals. 1. Calcareous Spar, of a brownish colour. 
2. Cubizite^ transparent, and regularly crystallized ; and, when 
occurring in the same cavity with the preceding, usually occu^ 
pying the place nearest th^ walls. S. A mineral resembling 
Thomsonitef but not yet sufficiently examined. Only two small 
specimens of this mineral were observed, though eagerly sought 
after. Hence it is probably of rare occui^nce. These had 
formed a coating on the interior of a cavity in the amygda* 
loid, and exhibited perfecf crystals ' shooting from the base. 
4. Arragonite. This occurs massive, of a white, grey, or pale- 
green colour, tnd scopiformly narrow radiated structure. Even 
where much mixed with the rock, it still appears capable of ex- 
ercising that influence which produces its radiated appearance. ^ 

Leaving the Causeway, we bent our course towards Portrush, 
where we again joined the vessel, visiting, in our progress, the 
extensive quarries of chalk, and glancing at the amygdaloid, 
with its incumbent augite-greenstonc in the neighbourhood of 
the harbour. 

On tlie S6th, we landed at the light-house situate at the west 
side of the Mull of Cantyre. The strata in the immediate 
neighbourhood, are of mica-slate, stretching in a south-westerly 
direction, and dipping eastward. The slate is thick slaty, and 
consists of a basis of grey quartz and silvery mica, with oblong, 
opake and translucent concretions of quartz. The saime kind of 
micOr-slate likewise prevails to the north of the town of Camp- 
beltown, and occupying a similar p)sition. At the latter place, 
however,' it in general contains more mica, and is thin slaty, and 
chai’acteristically waved. Eastward f 4 >m a quarry, near the 
town, of this mica-slate, and in conformable position, and even 
interstratified therewith, are numerous- beds of sandstone and 
trap conglomerate, foliated limestone, red slate-clay, and red 
sandstone. Near the extremity of the north side of the bay, 
these beds arc covered with greenstone and amygdaloid, and a 
coa iy g ^a yey basalt. The latter rock is, in some places, colAm- 
but the columns, which are vertical, are frequently sepa- 
med several inches from one another, the interval being filled 
.up with fen*uginous clay-grecn earth, calcareous-spar, or a sub- 
stancf^fStembling sandstone. Compact and hematitic red iron- 
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stone abounds in these spaces, and in numerous veins with which 
the rock is traversed. On the south side of Campbeltown Bay, 
the same series of slaty rocks occurs, with the addition of a thick 
bed of reddish compact felspar-porphyry. The most interesting 
ikds in the wlfole of this series are the Limestones. These are 
of two kinds ; both, however, granularly foliated, (and, as far as 
was observed) destitute of organic remains. The first is com- 
mon, small granular limestone, of a reddish colour, in the form 
-of thin beds in the sandstone. The second constitutes the mine- 
ral termed Foliated or Sparry Lucullite. It is of^a velvet black 
colour, and appears in the form of angulo-granular jx)rtions, from 
a quarter to half an inch in size. These may be regarded as im- 
ptft*fect rhomboidal crystals. They are closely united by white, 
fine granular limestone. The stone is extensively quarried and 
burnt for lime, on the north side of the bay. The strata are some- 
what irregular. The surfaces of each present protuberances in- 
dicative of the concretions ; or, in consequence of the cement- 
ing matter being raised, a singularly reticulated aspect is exhi- 
bited. The fracture of the concretion is usually slightly curved 
foliated ; but, in some cases, the fracture is straight foliated, and 
the angles of the rhomb have the same value as calcareous spar. 
The black colour of the concretions arises from the intimate 
mixture of charcoal. This is easily manifested in their solution 
in acids, by the black powder which remains. By what power, 
it may be asked, has the charcoal been separated from the ce- 
ment, and incorporated exclusively in the concretions The 
charcoal seems mechanically mixed ; and hence probably gives 
the curvature to the planes of the spar, in the concretions. The 
dark colour and foliated fracture of the concretions, contrasted 
with the’ white colour and fine granular fracture of the conliect- 
ing matter, render this rock, in hand specimens, one of the most 
beautiful minerals of which Scotland can boast. 

On the morning of the BOth, I took leave of my kind and 
attentive friend, and embarked on board the Britann'a’ keipi- 
pocket for Glasgow. 



( 102 ) 


Abt. ^J.W Observations on Double Stars. By M. Stbovk 
of Dorpat. (Continued from Vol. IX. p. 341.) 

The very interesting observations of M. Struve of Dorpat, 
which we laid before our readers in the list Number of this 
Journal, we arc now able to continue, from the Correspondence 
Astronomique of Baron Zach, who Ivis extracted them from the 
second volume of M. Struve’s Collection of Astronomical Ob- 
servations. triie same class of observations is continued in the 
Sd volume of the same Recueil, so that we shall have occasion 
to resume the subject in a future Number. 

17. flf Cassiopeia. R. Asc. 0^ 3(y. Dccl. 55° 33' N. 

2d-3d and 9th-10th Magnitudes. 

As the small star changes both its distance and its angle of 
position, it must describe an ellipse round the great one. The 
following are the observations : 

Distance!). Angle of Position. DifT. in R. Asc. DiiF. in Decl. 

1780.7, S2".81 41* O' — 1'10".0 + 34".0 IlencM. 

1815.2, 59.40 10 33 . —4 13.2 +10.9 Sirmx. 

1819.9, 58.80 9 3 * —1 42.6 + V -25 Ditto. 

18. Cassiopeia 78. R. Asc. 0^ 38'. Decl. 50° 27' N. 

Stars of variable Magnitudes. 

According to Sir W. Ilerschel, these stars were in 1780 oi‘ 
very unequal magnitude, and difficult to be seen. M. Struve 
sees them at present with difficulty, and their magnitude is near, 
ly equal, viz, 7.8. The distance is supposed U) increase. 

1780.7, Angle of Position 50® 30' S. Foil. HcrsfikeL 
1819.6, - - 58 49 Stmve. 

}SLP^ Pisces. R. Asc. 0^ 40'. Decl. 26“ 43' N. 

6th— 7th and 6th Mag. 

DiiTerence of R. Asc. - — 0".384 

Angle of Position, - 26°.85 N. Prec. 

Distance, - - 5".77 calculated. 

Difference of DecHn. - + 2". 60 ditto. 

Sir W. Hcrschel found the angle of |X)sition 30" 57' N. Free 
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20. Pole Star. R. Asc. Oh 66'. Bed. 88" 21' N. 

2d and 11th Mag. 

M. Struve has found for the effect of parallax — 0".82/but in 
the opposite direction to which it ought to be. The constant of 
aberration was 20".112, whereas he found it^20".300 by other 
stars. Baron Zac|j| found it, from Bradley's observations, to l>e 
20".232 ; Bradley made it 20."26, Delambre 20."255, and later 
astronomers 20".36. Tlje following are M. Struve’s obscrva- 


tions : * 

• 



Diir. of R. Asc. fn Time, 

Angle of Position. 

Distat^e. 

Diir. of Decl. 

1815, —^".04 

60° 16 

18".OT 

— 16". 10 

1819, —20.53 

60 25 

18 .05 

— 15 .70 


21. y Aries. K. Asc. 1^ 44'. Ded. 18° 55' N. 

4th and 4lh Mag. 

Angle of i’osition in 1779,8 was 84“ 0^ HersekeL 

1780.8, " 86 5 Ditto. 

1802.2, 89 10 Ditto. 

1819.8, 84 3 Struve. 

M. Struve considers that the differences arc attributable to er- 
rors of observation, and not to any motion in the stars. 

22. « Pistrs. R. Asc. 1*' 53'. Decl. V 53' N. 

3d— 4th and 5th-6th Mag. 

Angle of Position in 1 781.8, was 67“ 23' ITerachcL 

1802.1, 63 0 Ditto. 

1819.9, 70 48 Straw. 

M. Struve thinks that none of the stars move. 

23. y Andromeda. R. Asc. 1^ 53'. Decl. 41" 28' N. 

3d and 5lh Mag. 

The largest of these two fine stars is yellow.^ and the smallest 
blue. 

Angle of Position in 1781.8, was 19® 37' Ilerschcl. 

1802.1, 26 34 Ditto. 

1803.1, 26 5 i>t»o. 

1804.1, 27 39 Ditto. 

1819.9, 26 35 Struve. 

DiflT. of R. Asc. in 1819.9, 4- 0". 857 Ditto, 

Distance calculated, . 10 .48 Ditto. 

Diff. of Dcclin. ditto, - -f 4 .52 Ditto. 
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84. Variable star in the Whah^ K- Asc. 8** 10'. Decl. 3® 48' S. 
The greatest star is variable, and of a decided red colour at 
its gr^test lustre. Its very small companion follows it a little 
to the north. 


Angle of Position 
Diir. in R.^Asc. 
Distance, 

Oiff. of Declin. 


in 1819, 1* 24' N. Foil. Struve^ 

+ 7".662 Ditto. 

1' 54". 25 

+ 2 .79 Ditto. 


Distance, 




85. 30 AHe^. R. Asc. 8^ 87'. Decl. S3® 53' N. 
6th-7th and 7th Mag. 

1819, DifT. of R. Asc. — 2".766 Struve. 

Distance, 36 .26 Ditto. 

1780, Distance, 31 1 IleracheL 


86. n Perseus. R. Asc. S*' 88'. Decl. 55" 8, N. 

4th and 8th Mag. 

Angle of position in 1779, 20® N. Free. Herackei. 

• - 1819, 29® 9' Struve. 

Distance, 1779, 26" Jfferachel 

1819, 28".5 Struve. 

Difference of Decl. + 14".2 Ditto. 

37. Orion. R. Asc. 5*' 36'. Decl. 5" S3' S. 

This is a group of five stars^ forming a trapezium, and envel- 
oped in a nebulosity. The first star (in R. Asc.) is of the 7th 
Mag., the 3d of the 8th Mag., the 8d of the 5th Mag., and the 
4th of the 6th-7th Mag. M. Struve found the angles of position 
to be as follows, in 1819 : 

3d and 4th. 1st and 3d. 1st and 2d. 2d and 4th. 2d and 3d. 
29® 45/ N. Foil. 45® 9' N. Free. 58® 8' N. Foil. 31® 0' N. Free. 74® 0 Free. 


88. *r Orion. R. Asc. 5^ 30'. Decl. 8® 43' S. 

A triple star. The 1st is of the 4th‘ Mag., the 2d of the 7th 
Mag^ and the 8d of the 7th Mag. In 1819, 

^ A' 1st and 2d, 1st and 3d. 

^ The '.ngle of (xisition was 6® y N. Foil. 28° 35' N. Foil. 
Difference of R. Asc. ^ -I- 0".90 • + 2".442 

Sir-^^ Herschel found the angles of position 5® N. F, and 
«g/N. p., and the distance between the 1st and 3d 43".S. 
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29 . 38. GemmL R. Asc. ff* 44'. Decl. 13* 24' N. 

5th and 8th Mag. 

Tlie small star follows the other a little to the cast, at the dis> 
tance of + 0".09, and is farthest south. 

Angle of position in 1782 was, 89** 54' S. Foil. HerwhtL 

1802» 86 6 S« Free. IHtto, 

% 1820, 86 3 S. Foil. Struve, 

• 

30. > Gemini II. Asc. 7^ O'. Heel. 22® 18' N. 

3d and bth-lOth Mag. 

The angle of position is very difficult to measur|, on account 
of the smallnessaof the little star- 

Angle of position in 1781.9, was, 85** 51' H&rachd, 

1802.1. . 

1804.1, 69 52 Dkto. 

182a0, 79 39 Struve. 

•31. 31. Cams Minor. R. Asc. T 31'. Decl. 5- 43' N. 

This star, which is the 307th of Mayer’s Catalogue, is very 
line and difficult to distinguish. 

Angle of p<isition in 1781 was, 27® 5' S. Foil. HerackeL 

April 1820, 38 25 N. Free. Strvveu 

32. 5 Cancer. R. Asc. S'. Decl. 18® 11' N. 

5th and 6th-7th Mag. 

Angle of position in 1781.9, 88416' S. Free. H&rsckel. 

1802.1, 81 47 S. Foil. Ditto. 

1820.3, 71 21 Struve. 

Din: of R. Asc. 1819, + 0".12 

.33. 1. . Cancer. R. Asc. 16', Decl. 25“ T N. 

6th and 7th Mag.’ 

Angle of position in 1782.1, 32° 9' N. Foil. Hereckd. 

1820.3, 65 24 Struve. 

34. 2. (T Ursa Major. R. Asc. 54'. Decl. 67® 51 N. 

5th and 10th Mag. 

These two stars are nearly in the same parallel, the i>ma1^est 
being a little to the south. 

Angle of positiog in 1782.5, 13** 0' N. Free, fferachel. 

1819, 2 9 S.«Frec. Struve. 

— 1".27 
7 .19 
- 0.36 


DifT. of R. Asc. 
Distance, 

Difl*. of DccU 
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35. 88. lA/nx. R. Asc. 9^ T. Decl. 3T 34/ N. 

5th and 7th-8th Mag. 

Angle of position in 1780, was 26^ S. Free# Herachd^, 

1820, 32 5' S. Free, Struve. 

Distance, 5^08 

Diar. of R. Asc. in 1819, -.0.362 DUto. 

# 

86. 40. Lynx. 11. Asc. 9** W. Decl. 35" 9' N. • 

3d-4th and 12tlr Mag. 

The small star is very difficult to be seen. 

Diff^ofR. Asc. 1819,5, 0".5F Struj/e. 

DifT. of De^l. 1 .17 Ditto. 

Angle of position, 55** S. Poll, as calculated. i 

Ditto. 1782.9, . 58 12 N. Free. HcrschcL 

37. A Ursa Major. R. Asc. ff' IT. Decl. 63" 5V^. 

3d-4th and 10th Mag. 

In 1818 and 1819, M. Struve, found from numerous obser- 
vations, the difference of H. Asc. to be — 3".275, and the angle 
of position 1".5 N. Free. Hence the distance is 2r'.64, and the 
difference of Decl, + 0".56. Sir W. Herscliel had found the 
distance 19".23, and the angle of position 3° N. Free. 

38. Cor Cardi. R. AskhI^" 4T. Decl. 39' 18' N. 

In 1819, M. Struve found the difference of R. Asc. to be 
— 1".18, the angle of positio|i 46° 2T S. Free., and consequent- 
ly the distance 19". 87, and the difference of Decl. 14" 41. Sir 
W. Hcrschel had found the distance 20'^, and the angle of posi- 
tion 42^ 

39. C Ursa Major. K. Asc. 13*’ IT. Decl. 55“ 52' N. 

These stars are very remarkable, in so far as Ixith of them 
have a proper motion. In 1814 and 1815 M. Struve had 
feilfid the difference of R. Asc. to be 40".96, the angle of jx>si- 

t n 58° y, and consequently the distance 15".25, and the dif- 
enroW Decl. — 13".0. In 1819, he finind the difference of 
R. Asc, + 0".962, andT;he angle of position 55° 20' S. Foil. 
Hei|ae the distance is 14". 24, and the difference of Decl. 
•i^l".71. Sir W. rierschcl believed, that the angle bad dimi- 
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nishoi 5° 39, in 21 years, but this seems to be an error froqi 
the following calculations. 


1755, 

Distance, 13".88 

Angle of position, 53® S' 

BradJUgf. 

J 791.9, 

14.50 

56 46 

DefackeL 

1900, 

15.91 

56 1 

Piano. 

1902.9, 


51 14 

Herachel. 

1819.7, 

1 14'24 

55 20 

Struve. 


40. / Bootes, R. Asa Iff. Decl. 62® 12' N. 
4th-5tli, and 9th Mag. 


Angle of position in 1779, 

53® Foil. 

Herachtlo 

Distaiore, 

37".56 

Ditto. 

Angle of position, 1819.. 

56® 55' N. Foil. 

Struve. 

Distance, 

38".55 

Ditto. 

Difference of declination. 

32 .29 

Ditto. 

Dilf. of H. Asc. 1917, 

+ 2 .29 

Ditto. 


41. « Bootes. H. Asc. 14»‘ 3T. Decl. 27® 51' N. 

8d-4th and 7th Mag. 

The greatest of these stars is yellow^ and the leasts him. 

Angle of position in 1 790.7, was 32® 19' N. Free. Herackd. 

1802.2, 44 52 ditto, Ditto. 

Observed, . 1919, 51 7 ditto, Struve, 

Diff. of R. Asc, - , — 0".232 Ditto. 

Dift*. of dccliii. . - 1 .5 

Angle of position deduced, • 56® 5 

42. I Bootes. II. Asc. 14^ 43'‘ Decl. 19“ 51' N. 

5th and 7th Mag. 

Angle of position in 1788.3. 06° SSf N. Preccd. Ilenchd, 


1798.8, 94 16 Ditto. 

1795.8, 95 4 Ditto. 

1808.3, 96 34 Struve. 

1819.6, 105 0 Ditto. 

Dm: of n. asc. o" loa 


43. 39 Bootes. R. Asc. 14“ 43'. Decl. 40* 27' N. 

6th-7th and 8th-9th Mag. 

Sir W. Hcrschel observed the angle of position to be 38® 
21' N. Foil, in 1783.5, and in 1819, Struve fou^l it to hg 
49° 33' N. Foil. The diflFcrcnce of R. Asc. was + tK332, in' 
1819, and hcncc the distance was 5".” 


44. 3 Serpent. R. Asc. 16“ 26'. Decl. 11' 9' N. 
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3d<*-4th Mag. and 5th-8th Mag. 

The distance of these stars is supposed to increase. 

Angle of position in 1782.7* 42** 48^ 8. Preced. IJeracheL 
1802.1, 61 27 Ditto. 

1819.7,67 41 Struve. 

46. ^ Crown. R. Asc. 33'. Decl. 37* 11' N. 

4th-6th and 6th Mag. * 

Angle of position, in 1779, 26” N. Preced. IlerscheL 
Distance, . ^ . >*"7 Ditto. 

Angle of position, 1819, 29” 9' Struve., 

. Di^ance, . . 7^'.25 Ditto. 

46. I Balance. 11. Asc. 15** 54'. Decl. 10“ 3^ S. 

4th and 7th Mag. ^ 

These stars appear to have undergone great clianges, botli in 
distance and in the angle of position. The great star appeared 
oblong both to Herschel and Struve ; so that it may be expected 
to separate into two. 

Angle of position in 1780.4, 1* N. Foil. Hcroohd. 

Ditto calculated, 1819, 21” Struve. 

Distance, . 1780.4, 6*'* 4 HersekeL 

1819, 9 .31 

DifT. of R. Asc. , 4* 0 .59 

Diff. ofDecl. . 0.38 

47. 49 Serpent. R. Asc. 16** 4'. Decl. 14^ 1' N. 

7th— 8th and 7tli Mag. 

M. Struve has been able to observe this star only twice, on ac- 
CQunt of the difficulty of seeing it. 


Angle of position in 1783.3, 

21* 

33' 

Herschel, 

1803.4, 

32 

52 

Ditto. 

1804.3, 

35 

10 

Ditto. 

1820.1, 

46 

3 N. Free. Struve. 

Diff. of R. Asc. 


0M3 

Ditto. 

Diff. of decl. estimated. 


1 1 

Ditto, 


48. y Hercules. 11. Asc. 16*' 14'. Dccl. 19° 35 N'. 

3d Mag. and the other very obscure. 

This stasis so difficult to see, that M. Struve only observed 
lironce oiv/nc 3d June 1819. 

Angle of position 1781, 19” S, Free. JIcmehcL 

1819, 56” 8' Struve, 

Distance observed, 1781, il"8 Herschef. 

Ditto calculatccl, 1819. 4(> .8 Struve. 

Difl*. of R. Asc. 2 .5S Ditto. 
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49. 17 Dragon. R, Asc. 82^. Decl. 58^ IT N. 

5th and 6th Mag. 

Sir W, Herschel found the angle of position to be 24® S. Foil. ; 
and, in 1819? Struve found it 26® 10'. The difference of right 
ascension was + 0^ 419 ; the difference of declination, 1" 85 ; 
and the distance 4^*1 9* 

50. 43 Hercules. ’ R. Asc. !(?■ 37'. Decl. 8“ 55' N. 

4th-5th, and 9th-10th Mag. 

Sir W. Herschel says that these* stars are nearly of equal 
magnitude, and that the distance is about 12''.^ M. Struve 
found, in 1819, that the difference of right ascension was —4" 16; 
the angle of position 39° 7' S. preced. ; whence the distance ia 
and the difference of declination, — 63".5. If Sir W, 
Herschel observed the same star that Struve did, one of them 
must be variable, and their motion prodigiously great 

*51. 46 Herculea. R. Asc. 16** 38'. Decl. 28" 42' N. 

6tlfr-7tb and 11th Mag. 

Angle of position in 1783.1, 66** 36' 9. Foil. Jlerttchel. 

1802.7, 76 18 Ditto. 

1819.7, 81 12 Struve. 

{To he continued?) 


Akt. 'KN .—Observations on a new Natural Family (fPlanify. 
to be called Coheacete’^. By Mr David Don, Assistant- 
Secretary to the Linnean Society, Corresponding Member of 
the Wernerian Natural History Society, &c. 

Xt not unfrequently happens that the most common planta 
are those which are the least understood, in a botanical point of 
view. The objects which have already become familiarised ta 
our eyes seldom attract our attention, and the weeds which we 
trample under foot are heedlessly passed over as unworthy of our 
examination. . These remarks are applicable to a great many of 
* our most common plants, and to one of those, which l\m about 
to describe, namely, Cobeea scandenSy which adorns our glits^en* 


Read before the Wernerian Natural History Society, 26th April 1823. 
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walls and arbours with" its twining leafy branches and profusion 
of large blossoms, ^his graceful plant is a native of the Great 
Valley of Tenochtitlan, near the city of Mexico, and was first 
introduced into Europe in the year 1787, and, from its ready 
propagation, both by cuttings and seeds, has now become almost 
as common in our gardens as the ivy. The genus Cohaa was 
first described by the Abbe Cavanilles, in the first volume of 
his excellent work, entitled Icmcs PlantaAtm. Cavanilles has 
referred it to the Bignoniacea^ and this arrangement has been 
followed by the greater part of botanists. A slight exami- 
nation, howcgi^er, will shew clearly that this view of the affi- 
nity of Cobaa is extremely erroneous, and thi^t its true place 
in the natural system has hitherto been entirely overlooked. 
The Genus, indeed, possesses almost no character in common 
with the Order in which it has had the misfortune to be 
placed by botanists. In order, however, to shew this more 
clearly, it will be necessary to state the great differences which 
exist between them. Cobaa is distinguished from the Big- 
noniacea by a regular pentandrous corolla, by its long, simple, 
undivided, incumbent anthers, by a triple stigma, by the struc- 
ture and form of its fruit, and by its nearly erect seeds, fur- 
nished with a fleshy albumen, and a simple covering. These 
characters bring it very near to the Polemoniacca^ to which, of 
all established orders, it bears the strongest affinity, as M. l>es- 
fontaines has already suggested * ; but it is abundantly distinct 
from these also, by the valves of the capsule being naked, and 
not septiform, by the oblique position of the seeds, and by the 
habit of the plant itself. I therefore propose to form a distinct 
Order, to which the name of Cobeacea may be given. Cobaa^ 
the only known genus referable to it, has hitherto consisted of 
only a solitary species ; but the extensive Herbarium of Ayl- 
mer Bourke Lambert, Esq., has enabled me to enrich it with 
a second species, collected by Don Juan Tafalla, a pupil of 
Ruiz, in the province of Quito, in Peru ; and it is to be hoped 
that many new genera and species belonging to this Order still 
r remain jfo be discovered in the extensive and little known re- • 
gionMff South America. 


• Ann. Mus. 2. p. 30, 
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COBEACEiE. 

Bigkoniac. pars, Jusa. et Aticior. 

Calyjr. foliaceus^ 5-fidus5 soqualis. 

CimtUa campanulata^ limbo 5-loba, sequalis, a^tivans imbricata. 

Stamina b, fertilia, a'qualia, exserta^ basi cum corollae tubo con<^ 
nata. Antheras indivisa?^ compressee^ biloculares^ per medium fila« 
mentis incumbenti-adnatie. 

Ovarium simplex, triloculare: ovidis pluribus, adscendentibus. 
Stylus simplex. Stigma trifidum. 

CapstiH cucurbitacea^ trilocularis^ trivalvis: valvis crassissimis, 
intus nudis. Sepia nulla. lV(icenta maxima, centralis, trigona. 

Semina plana, margiiie alata, dupliot serie imbricata: testa nim-* 
plex, superlicie iiiMcilaginosa : albumen carnosiim. - 

Embryo rectus, foliaceus, incumbens : cufyledones fordatse, inte- 
gral ; radicula inftira, recta, ccntriliiga. 

Frutices scandentes, b'olui allernuy jnnnata, apice cirrkifera, Flores 
ajAIlareSy soUiariu 

OiJ.s. Genus Coba^e adhuc Bignoniaccis male associatum, nunc 
‘in novum ordincm coiistituere nccessarium mihi videtur, qudd cum( 
nulla fain ilia usque in serie natural! cognita, et minime omnium cum 
Bignoniaccis convenit. Ab his longe discrepat corolla regular! pen- 
tandru, anthcris indivisis incumbentibus, stigmate triplici, frfictus 
forma et structura, septis nullis, placenta maxima trigonA, seminibus 
suberectis, testa simplici mucilaginosa, albumin is praesentia, cotyle- 
donibus integris, radicula multd loiigiore ; sed a Polemoniaccis, cui 
in miiltis accedit, tanturn triplici eharactere, scilicet : seminibus ad- 
scendentibus, valvis capsular intus nudis, septis nullis. 

COB^A, Cavan. Juss. 

Calyx niaximus, foliaceus, quinquefidus, praeflorationc qiiinquan- 
giilus: lachnis latis cordato-subrotundis lanceolatisve, marginibus 
inter sc per paria arete applicatis, hinc calyx 5-alatus. Corolla am- 
pla, campanulata, limbo 5-loba, mqualis lohis late rotundatis mar- 
gine tomento tenui vestitis ; lestivantibus imbricatis, intus prope 
basin coarctata atqiie lana molli niveii copiosa instructa. Stamina 5, 
£e(]ualia, omnia fertilia, exserta ; jllamenta crassiuscula, teretia, apice 
attenuata, basi cum tubo corollae connata, sed fere tota parte libera, erec- 
bi, distantia, nisi^ad bases, omnino glabra : antherce magna;, oblongse, 
compresSaE*, indivisie, biloculares, per medium filamentis incumbenti- 
adnnta*, apice obtusae, basi latiore emarginata : hculi lineares, paral- 
Icli, singuliextiis riina longitudinal! bivalvi dchiscentes et pollen gra- 
inilosum aureiim efTundentes. Ovarium oblongum, trigonura, basi 
disco rnagno nectarifero 5-angulo foveis 5 notato carnoso cinctum. 
Stylus rectus, staminibus brevier, trisulcus. Stigma trifidum : laciniis 
liiiearilius, acutis, u'qiialibus, intAs planis. Capsula pyriformis, cuciir- 
bitacea, fructui Passifioree specierum quarundam omninc^ siinilis,trilo- - 
<‘ularis, trivalvis, sulcis S angulis Jilacentae oppositis exarata ; (pculis 
oligospermis : valris crassissimis, carnosis,^arginibus appositis,"T^e- 
dio intus nudis, ovali-oblongis. Placenta inoKima, trigona, central^' 
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Bed fructum omnind implens^ camosa^ succulenta. S^a nulla nisi 
vesti|^ ferd obliterata^ et in an^lis placentas immeraa. Semina 
latissinia, compresso-plana^ margine alata> duplici serie imbricata^ 
adscendentia : tesla simplex, tenera, crassiuscula, superdcie densd 
mucilaginosa, lateris interioris prope basin hylo lineari-oblongo no- 
tata: alhnmen parcufn, carnosum, lacteum, molle. Embryo magnus, 
rectus, incumbens, lacteus : coiyledones latas, cordatas, obtusas, inte- 
gras, compresses, applicates : radicula cylindracea, crassiuscula, coty- 
ledonibus tripl6 brevier, infera, recta, basi obtusissima* 

Frutices (Mexicani v. Peruviant) diffusi, famostssimi, scandentes, 
glabri, frondosi^ Passiflorse kahitu similes. Folia iriyari-plnnatay aU 
terna, scssiliay apke terminata cirrho valido in spirant convolulo triplid 
V. qiiinque ordinc dichoiomo : tt€o\\o\\s integerrimis petiolulaiis ; ivfimis 
stipulas mentientihus. Flores magni, axillares, solitarii, pedunculMi 
pmunculus medio hractcis 9, oppositis parvis impari-jnnnatis praeditus, 
sordid^ purpurei fasciis albis notati aut lutci. 

1. C. acandensy eegmentis calycinis late cordato-subrotundis, foliolis elliptic! s 

mucronulatis. ^ 

Cobsca scandens, Cavan. Icon. 1. p. 11. t. 16. et 17. etiumque Vol. 5. p. 69. 
t. 500. Peraoon Synop. 1. p. 185. Lam. Encyl. Suppl. 2. p. 305. Kuntk in Nov. 
Gen. etSp. PL 3. p. 151. 

Hab. in Convalli Tenochitlensi prope urbem Mexico ct ad Portum Acapulco 
Mexicanoruin. 77 w Vulgo dicitur Yedra Moraduy id est, Hedera violacea. 

2. C. luteoy segmentis calycinis linSori-lanceolatis mucronatis, f(»lioIis obloi.gis 
acutis. 

Cobaea macrostema, Pavon. MSS. 

Hob, ad Portum Guayaquil in Regno Vuitensi Peruvianorum. Joannes TafaUa. 
(v. 8. in Herb. Pavon. nunc in Mus. Lamb.) Proccedenti siinilis. CoroUa 
lutea, minor. Stamina ultra limbum longe exserta. Stigmata longiora et angustiora. 

Obs. Nomen specilieum Pavonil mutavi, quud generc diverso minus recte cum 
regulis constitutls congruit *. 


Art. 'KWl.^^Observatiofis on the Ijjw Temperature of parti- 
vular Caverns f. 

In endeavouring to account for the great cold which has been 
observed in particular caverns, an explanation of tliis singular 
fact must be sought for, rather in local peculiarities than in re- 
lations of a more general nature. A phenomenon noticed by 
Professor Pictet, in the neighbourhood of one of those caves J, 


. • In addition to my observations on the genus Jacaranday (sec this Journal, 
VoL IX. p. 264.), 1 beg to add, that Mr Brown appears clearly to have been the 
first who has no^ced the singular formation of the anthers in that genus. 

•f* These ingenious observations are taken by permission from the article 
Pava^ai. Gbography in the Edinburgh Encyclopadiay which is on the eve of 
pyjliMtion. They are necessitry to complete the view of this interesting subject, 
’^hich is given in this Jouihal, vol. viii. p. 1. 16.— Ro 
t See this Journal, vol. viii. p. 8.— Ei>. 
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is calculated to throw some light on the subject, though we are 
by no means disposed to admit that the conclusion he has drawn 
from it is altogether free from objection. At the ioe-cave of 
ilrezon, in the Alps, a current of cold air was observed to issue, 
witli considerable force, from several crevices near the cavern, 
which depressed a thermometer exposed to its iniliieiice from 
51'^ to 38]®. In applying this fact to the solution of the cause 
of the phenomenon in question, M. Pictet cites the observations 
of Saussiire on the air riy^hing from the cavities of Monte Tes- 
tacco, near Rome ; where a little hilt, composed of the fragments 
of urns, and other vases of earthen ware, produces/an effect simi- 
lar to tliat of eiic calcareous sides of these icy caverns. Round 
the base of this artificial mound several caves have been dug, in 
tlie back walls of which a number of perforations have been 
formed, running ujivvards like chimneys, and through which a 
current of cold air constantly descends in summer. On the 1st 
c)f July 1773, the external air being at 78®. 1 Ftihrenheil, the 
thermometer stood at 44]” in one of the caverns, and at 44® 
jn another. ‘‘ It is certainly a very singular phenomenon,’’ says 
Saussure, that, in the middle of the Compagna of Rome, where 
the air is always burning-hot and suffocating, there should be 
found a little insulated hill, from the base of w hich should issue, 
on all sides, currents of air of an extreme coolness.” Saussure 
mentions several other places, where he observed that a current 
of air rushing from crevices in the rocks, which formed the sides 
of caves, was accompanied with a great degree of cold. The 
caverns in which the pold was the most remarkable, were gene- 
rally situated in calcareous rocks, at the foot of a mountain. In 
short, these grottoes appear, in many instances, to be the mouths 
• of natural galleries, communicating with upright shafts, through 
which a stream of air flows downward, when the temperature of 
the external air exceeds that of the cavern. The current of air 
thus determined, must acquire, during its descent, the tempera- 
ture of the vertical portion of the crevices through w^hich it 
passes ; and that temperature must in general be at least as low 
as the mean temperature of the place. Professor Pictet supposes.^ 
that the air descending through these fissures in the strata' jmust 
be still further cooled by the refrigerating effect of evaporamm. 
frorh the moistened materials which it encounters in its progress ; 

VOL. X. NO. 19. JAN, 1824. II 
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but that process^ though capable of producing in certain cir- 
cumstances a great diminution of temperature, can contribute^ 
in our opinion, very little to the effect under consideration. Air 
amipletcly charged with humidity, at the temperature of 44® 
for example,, tlie temperature of one of the caves of Monte Tes- 
taceo must have possessed an extraordinary degree of dryness, 
at the temperature of 78°, before it entered ^the vertical perfora^ 
tions which conducted it to the caves, to allow it to be qrx}lcd at 
all by evaporation ; and if we assume, that, when it reached the 
cave, it had not l)een brought to a state of perfect dampness, 
this supposit^n would involve us in greater difficulties, as it would 
imply that tlie cxtenial air was in a state of dryi.ess, which can 
rarely occur at Rome. At the temperature of 44°, a cubic inch 
of air is capable of holding, in the vaporous condition, . 0020^:3 
grains of water, and at the temperature of 78°, no less than 
.005878 grains ; so that air, at the temperature of 78°, charged 
with the quantity of water it a)uld Imld in solution at 48°, would 

possess a relative humidity, represented by 7 ^-^ .316, which 


would correspond 16 23^ of De Luc\s hygrometer,— a degree of* 
dryness Avhich is seldom observed, except in high latitudes. It 
would seem, therefore, that, to whatever cause the low tempera- 
ture is owing, which prevails in the caves of Monte Testaceo, 
and the icy caverns formerly described, no part of the effect can 
be ascribed to evaporation. On the contrary, we Iiave not the 
smallest doubt it will be found, by a more particular examina- 
tion of the state of those caves, that a deposition of moisture takes 
place from the q;cternal air before it reaches the cavern. At the 
same time, it is difficult to conceive in wliat other way the air 
could be reduced to a temperature so low as 44°, in the latitude 
of Rome, at a place so slightly elevated above tlic levehof the 
sea, merely by passing through a quantity of loose materials, 
whose mean temi)eraturc cannot be less than 46 *. 

In the case of the icy caverns, liowcver, there is room for a 
wider range of conjecture. Among the various opinions which 
might be advanced to explain the cause of their depressed tern- 


mean temperature ofslomc is, according to Humboldt, 45°. 9 in winter. 


ua 55 .2 in summer. 
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peratiire, it would imply no extravagance of supposition to take 
it £br granted that these subterraneous recesses are connected by 
means of horizontal crevices, running inwards to a great extent, 
with vertical fissures ascending in some adjacent mountmn, to a 
height above the line of perpetual congelation. The great dis- 
tance under ground to which several of the caverns in calcareous 
rocks have been t];|LCcd, permits us to indulge the conjecture, 
that, in many instances, they may proceed far beyond the limits 
to which they have actually l>ccn explored ; and, as we are cer- 
tain that, in some cases, they penetmte several miles through the 
solid strata, it is easy to imagine that rents proceejjiing from them 
may branch off, in a vertical direction, to the very summit of the 
^-fnountain in which they occur, or at least to a lieight beyond the; 
regions of perpetual congelation. This state of‘ things v oiild be 
quite consistent with the fact, affirmed to be observed in all the 
icy caverns, that more ice is formed in them during summer 
than in winter ; as the current of air flowing downward ought to 
be most powerful, and consequently the cold induced greatest, 

. when the difference between the temperature of the atmosphere 
at the mouth of the cave, and at the oj)ening of the vertical cre- 
vices, wliere the air is supposed to enter, is greatest. Nor docs 
this hypothesis exclude the influence of evaporation in contri- 
buting to the effect ; on the contrary, it admits its operation in 
the cmly circumstances under which it could possibly act, name- 
ly, when the humidity of the air, before it entered the crevices 
v.hich conduct it to the cavern, is less than what it possesses at 
the freezing jxiint. In no other case could evaporation reduce 
the temperature of a moistened surface to that point. 
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Aut. ^Wl,— Tables of the Variation of the Ma^ctic Needle 
in different parts of the Globe. (Continued from VoL IX. 
p. 447 .) 

Table IV. Containing the Variation of the Needle as observed 

in France. 


Names of Places. 


Antibes, 

Bayonne, 

Boulogne, 


Dieppe, 

Dunkirk, 

Havre de Grace, 

Marseilles, - 

St Maloes, 
Montpellier, - 
Ushant Island, 


Year of Magne- 
Observa- tic Va- 
tion. riatVin. 


Names of Places. 



Doc. 

1712 
Dec. 

1713 
Dec. 

1714 
Dec. 

1715 

1716 
Oct. 
Dec. 

1717 
Dec. 

1718 
Dec. 

1719 

1720 

1721 
Oct. 


7°40'W. 
7 40 

7 .50 

8 10 ' 

7 40^' 

8 12 
8 25 
8 48 
8 48 

8 50 

9 O' 

9 G 
9 20 
9 20 
9 25 
9 30 
9 35 

10 0 
9 48 
10 10 
10 15 
10 15 
10 40 
10 30 
10 50 

10 50 

11 0 

10 50 

11 25 
11 15 

11 40 
■Jl 12 

12 0 
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Tab. tv , ^C ontinued. 



Table V. Containing the Variation of the Needle , as observed 
in Great Britain and Ireland. 



•According to Mr James Jardinc's observations. 
According to Frofcisor Wallacc'o obsci nations. 





















in diffiTCtil parts Globe. 
Tab. V. — CorUmued. 
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Names or Plages. 

Year of 
Observa- 


t^n. 


Hermitage Hill*, 


Lundon, 



Year of Magne- 
NamkB'OF Places. Observa* tic Va- 
tion. riation. 


•, 1823 

r 1580 
1721 
I 1034 
* 1657 

1665 
1672 
1692 
1723 
, 1745 

1745 

1746 
Dee. 18. 

1747 

1 747 

1748 

1773 

1774 

1775 

1786 

1787 

1788 

1789 

1790 

1791 

1792 

1793 
1791 I 


27° O'W. 
11 15 E. 
1564 
4 6 I 

I 0 0 W. 

1 134 


2 

30 

6 

0 

14 

17 

17 

0 

17 

0 

17 

10 

17 

25 

17 

30 

17 

40 

17 

40 

21 

9 

21 

16 

21 

43 

23 

17 

23 

19 

23 

32 

23^ 

19 

23 

39 

23 

36 

23 

36 

23 

49 

23 

56 



VI. Containing tJic Variation of the Needle as observed in 
Portugal^ Spain^ and Italy. 


Namfb of Placed. 

Year of 
Ol)scrva- 
tioii. 

Magne- 
tic Va- 
riatiun. 

Names of Placfb. 

Year of 
Obwrva- 
tioii. 

Magne- 
tic Va- 
riation. 

Ararijiiez, 

1798 

19"25'VV. 

Caiw St Antonio, S. 

1792 

19° 

23 W. 

A 1 borne Island, 

1733 

14 12 

Ferrara, 

1677 

2 

0 

lir.iga. 

1761 

16 15 



1733 

13 

38 

Brescia, 

1676 

4 OK. 

(Jiivraltar Bay, 


1761 

17 

11 



1721 

5 25 W. 



1792 

22 

(> 



1769 

17 15 



1638 

7 

39 K. 



1709 

18 40 



1668 

0 

50 W, 

C'adi^, 


1771 

18 0 



1683 

3 

0 



1776 

19 42 

T ' 


1697 

4 

18 



1791 

21 56 

Eisbon, 


1706 

6 

30 

<’a|)0 St Vincent, 

1733 

13 49 



1762 

17 

32 

I'ape St (iatt, Sp. 

1733 

13 56 



1776 

19 

0 

(lane St Mary's, P. 

1734 

14 20 

• 

J 

17S2 

19 

51 



1589 

7 40 E. 

Lore! to. 

1756 

15 

85 

( ape bimslcrrc. j 


1768 

21 4 W. 

Madrid, 

1799 

19 

59 


• Neat Leith, according to Mi Andiew Waddeirb observations 
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Tab. VI. — Cmtinmd, 


no 


Names of Places. 

Year of 
Observa* 
tion. 

Magnc- 
tic Va- 
riation. 

Names of Places* 

Year of 
Observa- 
tion. 

Magne- 
tic Va- 
riation. 

Malta, . 1 

Minorca, C. Mola, 

Padua, - J 

Rome, - 

1694 1 
1708 ^ 
17i« 
17251 
1730/ 
1770 
1670 1 
1681 

9°16'W. 
9 45 

10 25 

14 34 

13 0 

16 20 

2 15 

5 0 

t • 

Ronie., 


7‘‘30'W. 
11 0 

16 49 

16 49 

16 54 

h: 0 

17 4 

17 7 , 

17 K 


I 


Table VII. Coniainmff the Variation of the Ncedk^ as obscrx\ d 
in TurTccy in Europe, 


Names or Places. 

Year of 
Observa- 
tion. 

Magne- 
tic Va- 
riation. 

Names of Places. 

Year of 
ObserVii- 
tion. 

Magne- 
tic Va- 
riation. 

Akiermann, 

Bender, 

Bucharest, 

Constantinople, -^j 

1171 

1772 

1772 

1600 

1626 

I691.| 

9‘*25'W. 
9 45 

11 36 

0 0 

2 0 

9 0 

12 0 

Ofen, 

1781 

1783 

1782 

1784 

1785 

1787 

1788 

]6'’45^W- 
15 58 

15 36 ‘ 

15 40 

15 48 

16 26 

16 .36 


( To be Continued,) 


Art. XVIII . — Descriptum of a Monochi omatic Lamp for Micro-- 
scopical and other jmrposcs <S r. By David Brewsteb, 
L. L. D. & See. 11. S., &c. 

In a Paper on Vision through coloured Glasses -f, which I had 
lately the honour of submitting to the Society, I pointed out 
the advantages of coloured media in Microscopical and Teles- 
copical observations. Having experienced the great utility of 
Green and Red lenses, in developing vegetable structures that 
required to be examined with high powers, I was anxious to 
derive from this new principle all the advantages which it ap- 
peared to possess. In attempting to do this, it became necessary 

* Abridged fi-om the Edinbvrgh Transartions,, vol. ix. p. 433. 

Sec this Journals vol. VI, p. 102. 
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for Microscopical and other purposes, 

to ascertain the power of giving distinct vision, which belonged 
to eacli separate colour of the spectrum, and though I had 
stated in my former paper, that it was difficult to discover 
“ any reason why one coloured medium should be preferred 
“ to another, provided each of them transmit equal quantitites 

of homogeneous light yet it was desirable to put this the- 
oretical opinion to Ihe tl^st of direct experiment- Sir William 
llcrsdffl * had long ago investigated this point, in reference to 
the wic of coloured media for solar observations, and had con- 
fided that every colour (f the spectrum po^cs^ed the same 
pS^cr (f givinff distinct vision ; but his method of "observation, 
w^ich consisted in viewing through a miscroscope a Nail illumi- 
li^ted in succession with each of the colours of the prism, was 
by no means calculated to give definite results, and therefore 
left the question in all its uncertainty. 

In order to obtain precise indications, which w^ere not capable 
of being misinterpreted, when applied to practical purjxjscs, I 
formed a spectrum from a luminous disc, by means of a prism 
df a highly dispersing substance, and with a large refracting 
angle. I then examined this spectrum through a great variety 
of coloured media, both solid and fluid, and marked the size 
and shajie of the image into which it was converted. The per- 
fection of this image, or its narrowness in the direction of the 
length of the spectrum, became a precise and uncejui vocal test 
of the fitness for distinct vision which belonged to the light out 
of which it was formed. 

Ry this method of observation, I found that a distinct image 
of the Iftmiiious disc could not be obtained either by produ- 
cing a blue or a green image, and that it was only in the red 
* portion of the spectrum that such an effect was likely to be ob- 
tained. In the use of purple glasses, I observed that the middle 
jwirtion of the red space was abscMicd before the two extreme 
portions, so that instead of one red image there were two quite 
separate, and tolerably distinct. By increasing, however, the 
thickness of the plate, tlie most refrangible red image was absor- 
l)c?d, and the least refrangible one left in a state of the most per- 
fect distinctness. Although I had nc;fv determined the part of 
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the spectrum that was best fitted for giving perfect vision, yet 
the quantity of light extinguished before the insulation of the 
extreme red ray was affected, was so greatjas to render the de- 
termination of little practical utility, excepting in cases where the 
outline of an object was to be observed. Had it been possible 
to insulate the most luminous rays of the spectrum as perfectly 
as the extreme red ones, the advantage hov&l have been of very 
considerable amount ; but I have found this quite impract cable, 
and I venture to say, that the separation of homogeneous green ^ 
or homogeneous yellow liglit, of any considerable intensity, c^^ ' 
not be effected by any coloured media with which wc are at ji/e- 
sent acquainted. 

Abandoning, therefore, all hopes of obtaining from coloured 
media any fartlier improvement uj)on die microscope than what 
I had formerly announced, it occurred to me, that the object 
which I Jiad in view might be obtained, if I could procure, from 
the combustion of inflammable substances, a homogeneous fame 
jbr iUuminating microscopic objects. 

It had long been known, that a great quantity of homoge- 
neous yellow light was created by placing salt or nitre in the 
white flame of a candle, or in the blue and white flame of burn- 
ing alcohol A light, however, generated in this manner, was 
more fitted for a casual experiment, than for a permanent source 
of illumination ; and as insalubrious vapours arc disengaged du- 
ring the combustion of these salts, I did not avail myself of this 
method of obtaining yellow light. 

After numerous experiments, attended with much trouble and 
disappointment, I found that almost all bodies in which the com- 
bustion xoas imperfect^ such as paper^ linen^ cotton^ gave a 
light in which the homogeneous yellow rays predominated ; — 
that the quantity of yellow light increased with the humidity of 
these bodies ; — and that a great proportion of the same light was 
generated, when various flames were urged mechanically by a 
blowpipe or a pair of bellows. 


• Edinburgh Physical and Lite ’ary Essays, vol. ii. p. 34, ; and Dr Thonrian 
Young’s Nat Phil. vol. i. ]>. 438. Mr Ilcrschel informs me, that sulphur in a 
certain stage of its combustion produces a homogeneous yellow light. 
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As the yeVmo rays seemed to be the product of an imperfect 
combustion, I conceived that alcohol diluted with water would 
prodiu^e them in greater abundance than when it was in a state 
of purity, and upon making the experiment, 1 found it to suc- 
ceed beyond my most sanguine exj)ectations. The whole of the 
flame, with the cxc^tidta of a small portion of blue light, was a 
fine hoMogencods yeUa^L which, when analysed by the prism, 
exhibit ed faint traces of gdeen and blue, but not a single ray of 
,^cd orange light. The' green anjl blue rays which accom- 
^«»^nied the yellow flame, had comparatively so litfie intensity, 
that they disapyeared in the pnxresses of illuminating and mag- 
nifying the f)bject under examination ; and, even if they had 
i. listed in greater abundance, it jvas quite easy to absorb them 
. at once by the intervention of a plate of the {lalest yellow glass, 
and thus render the lamp perfectly montxjhromatic. 

From many experiments on the combustion of diluted alco- 
h'M, I found that the discharge of yellow light depended greatly 
on the nature of the wick, and on the rapidity with which the 
fluid was converted into vapour. A piece of sponge, with a 
number of projc>cting points, answered the purpose of a wick 
better than any other substance, and the extrication of the yel- 
low light became more copious, by placing a common spirit-lamp ' 
below the burner of the other. In order to obtain a very strong 
light for occasional purposes, 1 connected with the tt>p of the 
burner a frame ol* wire-gauze, which, by moving vertically round 
a hinge, or by a motion to one side, could be placed in a hori- 
z*)ntal position about half an inch ^lK)ve tlic wick. As s(X)n as 
it had become red-hot, it was made to descend into contact with 
^thc sponge, when it converted the alcohol rapidly into vapour, 
and produced an aljundant discharge of yellow light. Sec Plate 
II. Fig. 5. 

If a permanently strong light is required, I find it preferable 
to dispense entirely with the use of the wick, and to allow the 
diluted alcohol to descend slowly from the rim into the bottom 
of a concave dish of platinum, Ivept very hot by a spirit-lamp 
])laced beneatli it. The bottom of thp disli is made with a num- 
ber of projecting eminences, in order that the film of fluid which 
rests iijK)!! it may be exposed at many points to the action of the 
heated surface. Sec r'ig. fi. After the lamp has burned for 
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some time, a portion of unevaporated water, mixed with a small 
quantity of alcohol, will remain at the bottom of the dish, in a 
state unfit for combustion. This water may be taken up by a 
sponge, or it might be prevented from accumulating, by having 
a fountain of pure alcohol, from which the exhausted strength 
of the diluted fliuid could be renewed. • 

The monochronuitic lamp being di^ cdinpleted, I ^lost no 
time in applying it to the illumination of microscopic Objects. 
The effe(;t which it produced far t^xceeded my expectations. 
The images the most minute vegetable structures were precis// 
and distinct, and the vision in every respect more perfect thaS it 
could have been, had all the lenses of tl)e microscope been made 
completely achromatic by the piost skilful artist. iz 

Independent of its use in microscopical observations, the 
7nono(^roniatic lamp will find an extensive applicatu)n in various 
branches of the arts and sciences. In certain cases of imperfect 
vision, where a number of coloured images arc formed by tire 
separation of the fibres of the crystalline lens, a homogeneous 
light will improve the vision, by removing the prismatic tints, 
which obliterate the principal image. In illuminating the wires 
of transit instruments and micrometers; — in graduating the 
limbs of divided instruments, which is generally done by candle- 
light in reading off the same divisions in fixed observations ; 
—in forming signals in trigonometrical surveys ; — ^in obtaining 
conrect and uniform measures of refractive powers; — in measur- 
ing the separation of the two pencils in doubly-refracting crys- 
tals ; — in determining the focal lengths of lenses in observing 
various optical phenomena, where the light is decomposed; — 
in these, and, in general, in all delicate works, where correct 
vision is essential, the employment of a homogeneous fiamc will 
be found to confer the most signal benefits. 

E,rplanation of Fig, 6, 6. of Plate II, 

Fig. 6. Represents one form of the monochromatic lamp, 
where A is the reservoir containing the diluted alcohol, 
which descends by the channel ABCD to the broad wick 
E, which is generally made of sponge. A frame of wire- 
gauze F moves round a hinge H, so that it can be brought 
over the flame, and made to descend, when hot, uf)on the 
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surface of the wick. Excellent wicks may be made with 
concentric cylinders of thin mica, or of platinum foil. 

Fig, 5. Is another form of the lamp, without a wieJe^ in which 
tlie diluted alcohol is burned in a flat platinum or metallic 
dish MN, which may be made to have a slight spontaneous 
oscillatory motion,, for the purpose of bringing the fluid 
over the heated p^Vyections of the platinum. A common 
sf-triulainp OP, incA^sed in a case, is placed below the pla- 
tinum dish MN, in Wder to produce sufficient heat for 
throwing oft* the vapour from tBe diluted alcoliol. 

A chimney, or a cylinder, of pale yellow glass may be 
placed roihid the flame, if it should be thought of any con- 
sequence to absorb the small portion of blue light which 
accompanies the yellow flame. 


A JIT. m^^.^Biographkal Notice of Mary Noble of Penrith^ 
Cumberland^ who is (1823) in the lOH th Year of her JgCy with 
some Remarhs on Longevity By Thomas Baknes, M. D. 

IVIary Noble, the subject of the following brief Memoir, was 
lH)rn at’Hareshcugh, in the parish of Kirkoswald, Cumberland. i 
Her parents were poor labouring people, of the name of Salkeld, ^ 
anti were chiefly employed in agriculture. Both of’ them lived 
to be very old, and had ten children ; several of whom, al|p, 
reached a very advanced age. A copy of the register of her 
baptism was lately shewn to me by Jonathan Nicholson of 
Penrith, with whom she now resides. Her baptism is dated 
St'ptember 17. 1716; and as children, at that time, were sel- 
chan baptised immediately after their birth, it is probable she 
was born two or three months before. She was brought up 
with plain and rimple food; and was accustomed, from her 
youth, to industry and hard labour. At thirty years of age 
she married to William Noble, a miller, by whom she had 
three children; all of whom dieB of acute diseases, in their 
infancy. Mary Noble is a very short and small woman; and, 
at present, would not w^igh more than between four and five 
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stone. Old age is strongly marked in her countenance and ge- 
neral appearance. Her forehead and face are much wrinkled ; 
her eyes are clear, but her eyelids are partially everted and al- 
fected with lippitude ; she has had no teeth these twenty years, 
but her gums are so firm, that she can masticate a piece of hard 
bread with comparative ease ; her hearing began to fail about 
three years ago, and has since gradua|y declined ; for the last 
three months she has been very deaf^^and at present caii|scarcely 
hear any thing ; her sight is still gocH ; three years ago u was so 
good, that ^she had no occasion for glasses, and could thread /r 
small needle ; her hair, which is flaxen, of a leaden cast, is (l.:ick 
and long; and has undergone very little change ; it has been a 
source of profit to her, as she has frequently sold a crop of it for 
10s., ISs., and even 20s. She had always a retentive memory ; 
when 106 years old, it was perfect, and she used to relate an 
account of the second Rebellion ; she said she remembered it 
well ; at that time she resided at Stockbridge as a servant, and 
saw some of the rebels hung on Penrith Fell. Mary Noble is a 
poor scholar, but can read a little ; and occasionally reads Iper 
Bible. For the last four or five years she has used a stick in 
walking; but walks perfectly upright. There is no contraction 
of her limbs. Her pulse is regular, of good strength, and beats 
about 90 in a minute. Her respiration is easy and uniform. 
She sleeps much, has a good appetite, and generally has an al- 
^e evacuation twice or three times a-week ; but sometimes only 
once. She has led an active and industrious life ; and in gene- 
ral has enjoyed g(X)d health. She never had any blood drawn, 
nor took any medicines, excepting once an opium pill, for a 
cough, which made her so sick and ill, that her life was almost 
despaired of. Her husband rented a corn-mill at Melmcrby, 
'and she was then in the habit of rising at three o'clock in the 
morning, and going with carts to Alston, a distance of eleven 
miles over one of the wildest, coldest, and most dreary parts of 
Cumberland. When she was seventy-two or seventy-three years 
of age her husband died, '.nd she was afterwards employed as 
housekeeper to a farmer at Old Town. She then regularly drove 
ponies laden with corn, to Carlisle and Penrith markets ; each 
place being about nkic miles distant from her residence. When 
ninety years of age, she used to reap during the harvest ; the 
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person with whom she is now living tells me, she would walk a 
mile to the field, carry her ridge with the other reapers, and walk 
home at night. From her youth her chief employment has been 
spinning and working in husbandry ; and she has been very ac- 
tive and laborious. Her diet has been of the plainest kind ; she 
generally lived abstemiously, but did not object to drink a little 
ale or spirits occasionally^. For some years past she has lived 
chiefly <rt:ipon tea, which &ae likes strong, and takes with cream ; 
but without sugar. Som ^timcs she has a little milk or broth, 
but tea is her favourite food ; and she has often taken it three 
tUn^s-a day. She began to drink tea about sixty-fiVe years ago, 
when she had.a present of some made to her by Mr Pattin- 
son of Melmerby. She used, at that time, to boil it in the 
kettle. She has always been accustomed to a warm dress, and 
’generally wore flannel next her shift. Withiri tlie last three 
years she rose early in the morning, cleaned the fire-irons, put 
on the fire, and wrought all kinds of house-work. Until three 
months ago, she spun linen-yarn with a spinning-wheel, which 
is a common occupation among the peasantry of Cumberland. 
The yam she span was fine, and of a good quality. I lately saw 
a very handsome table-cloth that had been made of it ; and it is 
worthy of remark, that this table-cloth was spun by her when 
106 years of age, and was woven by a blind man. 

Mary Noble has resided, for the last seventeen years, with 
Jonathan Nicholson of Penritli, who is now seventy-six years 
old, and remembers her from his youth. His wife, who is sixty- 
nine years old, was nursed by her when a child ; which circum- 
stance gave rise to a strong attachment, and in return, his wife 
nurses her in her old age, and afibrds her every attention and 
■comfort : they have lived togetlier during the last thirty-two 
years. This old woman has been many years in great poverty, 
but never applied for parish relief : her own industry, ^he kind- 
ness of her friends, and the protection of Jonathan Nicholson 
and his wife, have provided her witli all the comforts and con- 
veniences of life. 

It is the lot of very few persons to reach the age of this ve- 
nerable old woman ; few are born wMi a constitution so strong 
and healthy asv she had ; many are cut off in childhood by the 
diseases to which children are liable ; and many fall victims to 



l28 Dr Barnes’ Notice of 

their own intemperance, to'unwholesome bccupations, to severity 
of climate, to infectious diseases, and dangerous accidents. Tliis 
woman has been singularly fortunate in possessing originally a 
good constitution, in living an active and temperate life, and in 
escaping the diseases and accidents to which the human body is 
so often exposed. Notwithstanding thomany circumstances that 
abridge life, it is not at present a verw rarr thing to meet with 
persons upwards of 100 years of agey^and it is a mistaken notion 
to suppose, that men do not live/ so long now as formerly. 
When the population of Great Britain was taken in 1821, tln^ 
were in England 57 men and 111 women, of 100 years o^ age 
and upwards; in Wales, there were 3 men ancf^lS women ; and 
in Scotland, 40 men and 62 women ; making a total of 291 per- 
sons. But the ages of one-ninth part of the population were not 
obtained, nor is the exact age of any individual mentioned ; so 
that we cannot ascertain, from the returns, how much some of 
them might exceed a century. It is stated, that many of them 
were upwards of 100 ; but as no question was proposed by the 
returning officers, respecting the age of any person above 100, 
so no answer has been made to that effect. The counties of 
England, in which the most cases of longevity were met with, 
in proportion to the number of inhabitants, were Durham, 
Northumberland, Cumberland, Monmouth, Hereford, and the 
North Riding of York. In Scotland, the shires of Ross and 
Cromarty, and Inverness, furnished the greatest number of in- 
stances; and in Wales, the counties of Brecon and Pembroke. 
The age of man, as recorded in history, has been nearly the same 
since the time of Moses. Before his time, it is stated in the Bible 
that some men lived many hundred years ; but the natural pe- 
riod of human life, or the limit of old age, as marked out by 
him in his prayer, is as applicable to men in the present day, as 
it could Ibe at the time in which ho lived. The days of our 
age,” says he, are three score years and ten, and if, thougli 
men be so strong, that they come to four score years, yet is their 
strength but labour and *brrow;” Moses himself lived 120 
years ; and several persons, after his time, arc mentioned in Scrip- 
ture, who lived to a much greater age. Profane history also 
affords us many instances of persons above 100 years old, but 
it is not stated, that it was at any time a common occurrence for 
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lueii to live to so great an age, or that men in general lived at 
any time longer than at present : indeed, we liave strong reasons 
to helii've that mankind live longer now than iornierly ; in Eng- 
land, at least, this is undoubtedly the case. The salubrity 
of England has considerably increased, and the mortality dimi- 
nishcHh for many years ^past. The results of the population-acts 
afford satisfactory evide ^ce, that our ancestors did not enjoy the 
same dtigrcc of health aij longevity that we do at present. The 
annual imjrtality has dec eased nearly one-lhird in forty years. 
In 1780, the rate, of mortality waj> taken at one in forty; in 
1795, at one in forty-five ; in 1801, at one in forty- seven ; in 
1811, at one ir-. fifty-two ; and in 1821, the results of the census 
shew a mortality of one in fifty-eight. The limits of human life 
arc the same now as formerly, and will probably always continue 
* the same, but more persons live now to an advanced age than in 
former times. 

Man is by nature a mortal being, and it is not in the power 
of art to make him immortal; yet art has done much in pre- 
serving and restoring his health, and in increasing the duration 
of his life. Various liave been the measures that have contri- 
buted to produce these effects ; the principal of which arc, tlic 
improvements that liiave been made, in modern times, in our 
food and clothing, in the cleanliness of our houses and towns, 
in the drainage of the country, and in the treatment and pre- 
vention of diseases. This country lias become more favourable 
to licalth and longevity, since more attention lias been jiaid to 
the cleanliness and ventilation of our houses and large towns ; 
and since warmer clothing, and a more nourishing and more easily 
digestible diet, have been employed. Some of the most formida- 
ble and fatal diseases that prevailed in former limes are now 
ei tiler extinct, rarely met with, or mucli mitigated in their vio- 
lence; such as the jilaguc, dysentery, scurvy, malignant, inter- 
mittent, and remittent fevers, and smallpox. A few diseases, 
it is true, have lately become more frequent and fatal ; such as 
consumption and ajxiplexy, but these not being infectious, like 
some of the others, arc of much less- consequence. 

On reviewing the various instances 'of longevity on record, it 
appears, that the circumstance most necessary to secure Jong life, 
is to be born of parents who enjoy good health, and are predis- 
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posed to live to a great age. Children, it is well known, fre- 
quently inherit the a)nstitutions and diseases of their parents. 
Many persons, who have attained to extreme old age, were born 
of parents who were themselves long livers ; which renders it 
highly pi'obable, that longevity is in a great degree hereditary. 
The next circumstances, most conducive tp health and long life, 
are plain wholesome diet, temperance, warm o^othing, and regu- 
lar exercise in tlie open air. Very few/)ersons who arc •intem- 
perate and irregular, or lead an idle u id sedentary life, possess 
good health, or ever attain td advanced years. 

Cari.isle, ) 

May 1823. j 


Aut. XX . — Notice respecting smne Ncio Ekctro-inagnetic Phc~ 
9wmc7ia. By Majoi-Geiieral Bahox Van Zuvlen Van 
Nyevelt 

In a former number (V^ol. IX. p. 167.), we have laid before our 
readers an account of tlie Elect ro-magnetic Experiments made 
by Baron Van Nyevelt, IVolbssor Moll, &c. In jiursuing this 
inquiry, the of these philosophers has found that he can 
produce very decided effects' on the inclination or dip of the 
magnetic ncHidle, by means ol’ the simple apj)aralus which we 
have already descriljed -f-. 

In <jrder to produce this effect, the strips of metal, instead of 
being placed the one above the other, as in the experiments al- 
ready referred to, are placed the one alongside of the otlier, but 
at such a distance as to leave sufficient room for the dipping- 
needle to be placed bcitween them. In order tliat llie electro- 
magnetic action may be the same througlioiit tlie whole length 
of the needle, the strips of‘ metal are jdaced on the angle of in- 
clination, by placing the wliole apparatus in the direction of tlie 
magnetic meridian. 

With this apparatus Baron yan Nyevelt obtained the results 
given in the following liable 


• Abridfl^d and translated from Bihliothcnue (/nivcrsellct August 1823, 
p. 274. 

+ See Vol. IX. of thins Journal, Plate IV. Fig. 7—15. 
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Art. XXL — Observations on the Anatomical Structure of the 
Cassowary of* New Holland (Casuarius Nova? Hollandia*, 
Cuv.) By Robert Knox, M. D. F. R. S. E 

opportunity having occurred to me lately, of examining, 
though in a cursory manner, both specief^f (^ssowary at present 
known, viz. that found in the Indian I^Wds, and long sjncc de- 
scribed under the name of the Galeated^asso wary, and the species 
lately discovered in Australasia, and generally distinguislu by 
the name of Emeu Casuary, some remarkable differences hi the 
internal structure presented themselves, confirmative of an opi- 
nion already formed by naturalists, that these birds constitute 
distinct species. I shall limit myself to a very brief notice rf 
these differences, as well because the specimens were greatly 
mutilated, and the time allowed for the dissection (owing to the 
weather) very short, as likewise because leisure is wanting to 
enable me to become acquainted with the dissections of the same 
species of birds which may have been performed by others. 

On referring to the Sy sterna Nature otlAnovaus^ I find that the 
Emeu of New Holland was unknown to him. It is slightly men- 
tioned by Professor Blumenbach, in his Manual of Natural His- 
tory, as a new species lately discovered in New Holland, but it 
is not described. The compilers of the “ Dictionnairc des Sciences 
Naturellesf describe the bird at some length, as being a new 
species, quite distinct from the Galeated Cassowary or Struthio 
Casuarius of Linna?us. No mention is made of the internal struc- 
ture in cither bird. The “ Regne Animal^ of Baron Cuvier 
describes these birds as forming two distinct species, and which 
might even be considered as genera. They are characterized by 
the names ot Struthio Casuarius and Casuarius Nova Hollandta. 
No mention is made of the internal structure in the latter. Fi- 
nally, in the celebratetl Lemons d^ Anatomic Compar^ef one 
species only is mentioned, viz. the Galeated Cassowary. 

After this very brief notice/of the history of these birds, I 
shall proceed to compare internal structures. The carcases, 
in both specimens, were ejaremely fat, and the abdominal cavity 
remarkably so. They, were females. The galeated cassowary had 


• Read before the Wernerian Natural History Society, gCth AprU 1823. 
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died of inflammation of the lungs and air-cells in the bottom of 
the neck. The investing membrane was excessively vascular; 
and the lymph, effused over a very extensive surface, had as- 
sumed, as is usual, the form of a membrane. There was little 
or no effusion. The cause of death did not appear on the dis- 
section of the New JlolWd Cassowary. It will be readily ima^ 
gined, that I did not e^'en attempt to look at the nervous sys- 
tem, since the only parts Aj^diich came properly under my inspec- 
tion Avere the viscera, cut from the back-bone, and dragged out 
thr/^gh the abdominal cavity. 

the orgasis of sense, the only one I had it in my )iower to 
j»xamine \vas that of vision. Many interesting appearances pre- 
/sSnted themselves, to detail which would be foreign to the ob- 
ject of this notice, and would, moreover, interfere with a me- 
moir I am preparing on the anatomy and physiology of this 
organ. I shall therefore merely mention, that the examination 
of the eye in theGaleated and New Holland Cassowary, confirmed 
all my previous observations on the eyes of birds, the principal 
of which go to prove, that the marsupium, by some considered 
a muscle, is simply a membranous expansion reflected by the 
choroid, and quite continuous with it ; that the white lines of 
nervous matter at its base, to w^hich so much importance has 
been attached by some, are occasioned by the dissection, and are 
not natural to the organ ; that there is a perfect analogy between 
the marsupium in birds and in many fishes; that the annulus 
albus, or ciliary ligament, supjxjsed by some distinguished ana- 
tomists to be a nervous plexus or ganglion, is a muscular body, 
and is principally concerned in enabling the eye to adapt itself 
K to the perception of objects placed at various distances. 

The salivary glands have been already sufficiently described. 
The tongue, in each, is small, triangular, and has on its edges a 
number of soft j)rojecting fringe-like bodies. The hyoid bone 
is also small, corresponding with the dimensions of the tongue, 
and with its comparative immobility. A true membranous crop 
can hardly be said to exist, since lihe gullet dilates uniformly 
until its termination in the ventriculu^Succentll^iatus or glandular 
crop. This latter is divided, as in the ostrjeh, into two portions, 
viz. one possessing glands, and one wiUiout apparent secreting 
organs, placed between the former and the gizzard. Th^ pt>r- 
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tion of the general bag of the stomach, which has no gastric 
glatids, is much larger in the cassowary of New Holland, than in 
the Indian cassowary ; or, in other words, the glandular crop ap- 
proaches much nearer the gizzard in the latter than in the former. 
The gizzard is weak in both. I consider this as a character 
distinguishing these birds from the ostrich. ^ It is true, that they 
must long since have ceased to be fcdytgrecably to their natural 
disposition ; and this, according to ije opinions of Mr Hunter, 
may have had some effect in diminishing the muscularity the 
gizzard. I must suppose it owing to the same cause, tha^^ the 
gizzard of the ostriches I have dissected on their native desarts, 
always appeared to me very muscular, whilst others, who har^e 
examined the same bird, after being long in a state of captivify,\ 
describe the gizzard as not being remarkably so. It must, how-^ 
ever, be evident to all, that the ostrich is strictly graminivorous, 
whilst the food of the cassowaries of India and New Holland is, 
without doubt, chiefly composed of insects and reptiles. 

The proportional lengths of the intestinal tube, in feet and 
inches, are as follows : 
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In both birds the coeca frescmblc each other closely ; they are 
very small, and the ofificcs by which they penetrate the intestines 
arc so narrow, .that air blown into the intestines cannot be forced 
into the ca'ca : their parietes are thin and delicate, and they con- 
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tain a fluid matter differing very much from the usual contents 
of the intestinal tube. The form of the gizzard, and of the in* 
testinal tube generally, I have described in a note below The 

cloaca seemed to be formed much as ii^ the ostrich, and to serve 
as a res€r\n[)ir for the urine only^ tlie rectum opening into it by 
a comparatively smalltprifice. The external opening of the ovi- 
duct in the Emeu^of New Holland presented a circular range of 
membranous folds, which were wanting in the Indian Cassowary. 
In^the latter, the hepatic canal is inserted along with the cystic 
pancreatic ducts into a small bag, adhering to the intestinal 
carlaJ, formed of the same tunics as the intestine itself. In tlie 
Jmw Holland Cassowary, the hepatic and cystic ducts enter, os m 
^ ^lie other, separately, but the small bag described above is want- 
ing. The gall-bladder is wanting in the ostrich : the Galcaied 
Cassowary has it of an oblong shape, and very large ; it was quite 
filled with a dark green bile. In the New Holland Cassowary the 
gall-bladder is remarkable, both as to shape and strength. It is 
as it were divided into two portions ; the parietes are strong and 
dense. The same may be said of the cystic duct, which bears no 
resemblance to the hepatic. The ducts conveying the bile from 
the liver to the gall-bladder enter by the fundus, and arc very 
short. I am not aware of any physiological reason to account 
for these remarkable differences in birds so nearly resembling 
each other. 

The heart of the Emeu of New Hollaml is more elongated 
than that of the Indian Cassowary ; and some of its great arteries 
had undergone that change into sc^iii-ossified plates, found so fre- 
quently in the arteries of the human subject, when aged. The In- 
dian Cassowary has long been remarkable for the continuation of 
the cartilaginous rings of the bronchia into the lungs themselves. 


* In the Indian Cassowary, the duodenum is very large, but contracts gradually 
to the insertion of the biliary ducts. From this point, the intestine continues to di- 
minish in caliber, to within a few inches of the insertion of the cccca. It then ra- 
pidly, though not suddenly, increases tai^s final termination in the cloaca. In the 
New Holland Cassowaiy, the duodenum tyddenly dilates into a considerable bag, 
and as suddenly contracts ; the intestine continues to do so for about 16 inches, 
when it dilates on approaching the hepatic ducts. From this point, the intestine 
preserves a considerable uniformity of appearance, tin it approaches the insertion of 
the roeca, when it rapidly increases to a very great diameter. The aperture by 
which the rectum communicates with the cloaca is of moderate size. 
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and for the existence of muscular fibres, after these have ceased. 
Both are also common to the New Holland Cassowary, whose 
trachea is^much larger and longer than that of the Indian. In 
the former, likewise, at the fifty-second ring, counting from the 
glottis, there is found a large muscular bag, about the size of 
a man^s head, into which the windpipe o^>ens^ by a large orifice, 
occaraoned by a deficiency of a part rf the circumference, in 
about thirteen tracheal rings ; or rat^fer, the rings, instead of 
closing around, to form the. tube of the trachea, expand ,out- 
wards, and arc attached to the sides of the bag. This most re- 
markable, and, so far as I know, unique structure, attract ;d a 
good deal of my attention. It has no communication with auy 
of the air-cells. I was at first at a loss to conjecture the use cf 
this bag, and its importance to the animal ; but reflecting on the 
nature of the country in which the emeu is found, it seemed to 
me extremely probable, that Nature, ever watchful of all her 
works, may have superadded this muscular appendage to the tra- 
chea of the New Holland Cassowary, to preserve it amidst those 
dangers, from sudden floods, to which New Holland is particu- 
larly exposed. The sandy plains of this extraordinary country 
are, during a great part of the year, inundated, and become then 
boundless marshes; and the plains generally arc exposed to sutl- 
den inundations. The rivers, moreover, running westward from 
the great chain of mountains, terminate in vast muddy plains or 
inland marshes. The emeu, forced to seek his Ibod amidst 
these fens, may, when obliged to have recourse to swunming, 
(which must very often be the case,) fill the muscular bag of 
the trachea with air, and thus convert it into a swimming-blad- 
der. It may also assist the bird in escaping from his pursuers : 
but on this I mean not to insist, as the organ is wanting in the Ga- 
leated Cassowary, and in the ostrich ; both remarkable for speed 
of foot. , A moment’s reflection must convince every one, that 
the bag can only be filled by the expiration of the bird, and that 
it cannot be dilated by inspiration ; or, at least, it is excessively 
difficult to imagine how insr iration could be prolonged to such 
an extent, as to fill the air-cJIls of the body, the lungs, and mus- 
cular appendage of the trachea. On the other hand, the bird 
has only to employ tlic mechanism by which he forces the air 
into the air-cells and the osseous cavities, i. e, by closing the 
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glottis, and compressing the chest. On doing this, and calling 
into action the abdominal muscles, the air must of necesedty be 
forcibly driven into the bag of the trachea ; and may, by retain- 
ing the glottis shut, be alternately circulated between the lungs, 
air-cells, and bag of the^ trachea, giving the bird an additional 
advantage in running, ^t may not be altogether uninteresting 
to add, ^liat the contents of the stomach shewed that these birds 
had been chiefly fed on anjmal fat. 

Edtxburgh, I • 

AiHl 1823 . 1 

I • 

TSftiT. XXII . — Additional Observations on the Structure of the 
Trachea in the Cassowary Emeu of New Holland. By Dr 
Knox. 

In the preceding paper, I have detailed, at considerable length, 
the peculiarities in the internal structure of the Cassowary of New 
Holland, and of the Indian Emeu or Cassowary, describing, at 
the same time, though somewhat briefly, a very remarkable ap- 
jxjndage of the trachea in the former bird, which had esca{)cd 
the notice of preceding comparative anatomists. Since that time, 
frecpient inquiries have been made, in relation to this pecriiliar 
structure ; more particularly as to its nature, supposed functions 
and importance ; but chiefly as to its analogies with the append- 
ages found in the tracheae of several other birds, of the duck and 
merganser kind. Now, these inquiries convinced me, that the 
subject had been viewed very incorrectly, even by those who 
were good anatomists, but who had not themselves examined the 
anatomy of the windpipe of birds, and had merely read accounts 
of the appendages sometimes connected with them ; and this is 
the excuse I offer, for again recurring to this subject. I shall 
now briefly point out (what ought to have been done formerly) 
the total dissemblance between the appendage of the trachea in 
the Cassowary of New Holland, ^^nd those found in any other 
animal. 

With a view to be better understood by those gentlemen who 
are not quite conversant with anatomical subjects, 1 shall re- 
fer to specimens of the trachea of the peacock, singing sw^an 
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(Anas Cygnus^) the golden^ycd duck (Anas clangula^) the 
Cassowary of India, and that of New Holland ; of some of which 
I have caused accurate drawings to be made. In these, though 
diminished to about a sixth, the proj)ortions have been strictly 
observed. It will be necessary, therefore, only to recall to the 
recollection^ a few elementary ideas, in Jjrdcr to place the subject 
in its true li^ht. 4 ^ 

In birds the trachea is, generally# speaking, proportioned to 
the length of the neck, but to this there are some remarkable 
exceptions, the chief of which, as far as I have observed, is tpund 
in the Anas Cygnits^ or wild swan. Morc‘ovcr,^in birds gb,neral- 
ly, the cartilaginous rings or circles of the trachea or broijc?3iia 
• (which in the trachea are complete), arc found of equal diameter 
nearly throughout ; but to this, also, there are some exceptions. 
Several present one or more dilatations in the course of one or 
other of these canals, and the actual diameter of the cartilaginous 
drcles varies either gradually or suddenly. These peculiaritiea in 
structure are found chiefly in swimming birds, and one of the 
most remarkable is that which I now present to the Society. It 
would be difficult to decide on the precise use of these dilatations 
of the trachea in the swimming birds ; but as they seem to be 
generally found in the male only, it is not improbable that they 
are connected with the organs of voice. But in the Cassowary 
of New Holland, the structure of the appendage of the trachea 
is altogether dissimilar to those descrilxjd. It may be recol- 
lected, that in this bird the rings of the windpipe arc com- 
plete, from their commencement at the upper larynx to about 
the fifty-second, when the next rings suddenly open by a wide aper- 
ture into a strong muscular bag, as large as the human head, 
closely attached to the sides of the trachea, and expanded rings. 
This hag is situated in the neck, immediately above the bone 
called Merry-thought : it w’as seen by me in the female, though 
it is probable that the male also possesses it. It is quite peculiar 
to the bird, no such apjiendagc having been ever seen attached 
to the trachea of any of th'U feathered creation; nor do I know 
of any thing analogous to if in any other animal, excepting in the 
^ameleon, to the upper portion of whose trachea there is append- 
a comparatively large membranous bag. 

' I stated in my former observations, that I b(*Iicvcd it to per- 
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d. The dilatation found in the trachea of this bird, 
and formed simply by an increase in size of the natu- 
ral rings of the trachea. 

A remarkable osseous dilatation found at the di- 
g vision of the trachea into the bronchial tubes. 

It has not been thought necessary to give a representation of 
the windpipe in the singing sxcan ; the peculiarity in the trachea 
of that bird consisting not in any dilatation of its caliber, but a 
great increase in length, beyond the actual measurement of the 
neck. It has been often described by authors. 


Aut. XXIII . — On the Series of Crystallisation of ApalHc, liy 
William Haidikgeii, Esq. 

Most of the mineralogical systems of the present day, per- 
haps that of Werner only excepted, agree in a perfectly correct 
determination of the species of Apatite. In the system of Pro- 
fessor Mohs, it forms with Fluor-Spar a j)articular genus of the 
order Haloide ; and agreeably to this arrangement, apatite is 
termed the rhomhohedral^ whilst fluor-spar receives the denomi- 
nation of the octahedral JluorJialoide. When first introduced 
to the notice of mineralogists, it gave rise to a great contrariety 
of opinions. Unfortunately, the name of Chrysolite, given by 
German mineralogists to the species of prismatic chrysolite of 
Mohs, had been applied by the French to the asparagus-green 
varieties of rhombohedral fluor-haloide from Spain, the Spargel- 
stein of Werner; and the great confusion produced by this 
double employment of the same name had not ceased before that 
of chrysolite had entirely been expunged from the French mi- 
neralogy, and in the German, finally given to that species which 
is denominate^ Peridot by Hauy. One of the varieties of ajia- 
tite, found at Johanngeorgenstadt in Saxony, was, for a long 
time, dchibited among the varieties of precious beryl ; afterwards 
it was called Agu^ite, when, by some imperfect analysis, it was 
supposed to contain a particular kind of earth, the agust-earth, 
so called, on account of the property of forming insipid com- 
^unds with several acids, which substance, however, subse- 
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quently turned out to be Phosphate of Lime. Being ac nttf 
a rare substance, although it commonly occum but ill fi jjwjril 
tities, it could not foil frequently to introduce itself to this 
tion of mineralogists, but it cannot be consider^ as having bemi 
an estsCblished species, before Klaproth discovered its 
nature, and Werner rAimed it Apatite, the Deceiver 
uyreirdv,) as a specits, that had so long deceived naturaSl^^ 
Haiiy ascertained the identity of the Spanidi and the Saxon van 
rieties, still considered by Werner as distinct species, under the 
names of Asparagus-stone, and Apllltite, the number of which 
he still increased by a third, the Phosphorite, which compitN 
hends tlic earthy varieties of rhonibohedral Fluor-haloide, 

But whatever opinions may have prevailed on the subject of thw 
dcTermiiiution of the species, its crystallisations, at least, have iA* 
ways been correctly described, in as far as refers to the system of 
crystallisation ; its forms having, in every instance, been traced to 
tlie regular hexagonal prism. Many mineral species have been 
less fortunate. It miglit almost be quoted as a promiaent character 
of die earlier period of crystallographic science, that, whilst the 
forms were frequently supposed more regular than they after- 
wards proved to he, the small addiuonal facets were almost eiK 
tirely neglected. By many they were considered as accidentat 
modifications of those forms, w hich take the greater share in de* 
termining the general as[)ect of the crystals, and which, as mere 
modifications, do not tend to confer any thing towards a more 
accurate knowledge of the species ; by others they were entiiely 
overlooked, or, on tlie other hand, completed according to some 
prepossession, in favour of the greatest regularity that possibly 
c'ould be introduced, in representing the forms of the species. 
The last was the case, when Haiiy undertook to describe those 
inclined faces of tlie crystals of apatite, which do not produce 
any horizontal edges of combination with those of either of the 
two regular six-sided prisms. These inclined faces are contain^ 
ed in his Varlctc douUmite from St Gothard, which he describes 
in the Tableau Comparatif, and gives a representation, of which 
Fig. 1 Ph V. is an exact copy. In that variety, the faces w, be- 
longing to a scalene six-sided pyramid, derived from "R (e)^ are 
said to appear by pairs contiguous to each of the angles produced 
by the faces S(R) and P+ oo and M). This, however, does 



llSaidinger on ^ Series of CrystaUisatim of Apatite . 

take pboe in reality* The combination of the same forms, 
fll induced ^ Nature, is that in F^. S., where those faces of 
«i,%hich>are iticBned towards the upper extremity of the crys- 
tal appear only at the left, those which are inclined towards the 
kaaer one, if the crystal be inverted, mly appear at the right 
bi fB4 edlgi^ of combination between 2(U) and P+oo . Among 
aSt tlibae mineral species, whose forms belong to the rhombohe- 
dtm i^stem, there is only one, which, in some respect, may be com- 
|iatod to the species of apatite, as exhibiting a peculiarly remark- 
dble character in the combinations containing the faces of scalene 
fa y jiadfld pyramids. The varieties here alluded to are those of 
rhombohedral quartz, called plagiedre^ coordonncy &c. by Haiiy, 
irhich, a long time since, have fixed the attention of naturalists, 
isad lately received an additional degree of interest, by the re- 
cent discovery of the exact agreement between this external form, 
atid the phenomena of the circular polarisation, as demonstrated 
by Herschel. Yet there is one striking difference between the 
two qpedes, in the mode in which the opposite extremities of their 
ciystals are terminated ; in quartz, notwithstanding the crystal 
may. be inverted, yet, on the opposite end, the inclined faces of 
tte scalene pyramids will continue to appear at the same side of 
tile faces of R ; on both ends the right, or on both ends tlie left. 
In apatite, the right hand faces, contiguous to one of the extremi- 
ties, co-exist with the left hand ones of the other ; and hence there 
is IK> such difference of rigfit or left ind/ividitals^ as in die other spe- 
ciffSr This difference appears perfectly evident, in comparing the 
i^ttiety of apatite in Fig. S., with those of quartz in Fig. 3. and 
the former of these being a right, the latter a left in- 
^vidual. If all these inclined faces be duly enlarged, till they 
intersect each other, and limit the space by themselves, they 
produce in apatite a form, which, but for its position in respect 
to other forms of the series, might be called an isosceles six-sided 
j^amid, wBllst the result of this enlargement of the faces in 
qUflirtz would be solids contained under twelve, or if they ap- 
pear only at the alternating angles of die common combination, 
under six trapezoidal faces, which solids, even by themselves, 
continue to shew that relation between right and left, in whidi 
they appear in the combinations. The varieties of apatite, in 
I first remarked this singular configuration of the crys. 
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tals, were iJioee from Schl agg enwald in Bohemia., 1 hare since* 
had the (^portunity of examining a groat number of o^jrtala 
from different localities, whidi uniformly exlubited the mnirirff- 
iwarance. ^ 

Tl)c forms- of ^ipatites belong to the rhombohedral syst em i|f 
Professor Mohs. The eharacter of thmr comtunations is 
rhombohedral ; that is to say, the combinations contain the fittsyi , 
of the rlmmlxihedrons in botli, the parallel and tlie turned posi* 
tion, 'whenever one of them is met with in a comjwund form, 
'rims, in Pig. 5., the &ces 8, a, &c. belong to B, the fundamen* 
tnl rhombohodron of the species, Fig. 6, ; whilst /, s', &c. if 
duly enlarged, till they limit the space by themselves, will |fo. 
duce. Fig. 7., a rhombohedron of exactly the same dimensiima^ 
onl^ in a position 60° different from that of 11. Of the other 
forms contmned in the combination F, being the plane perpen.* 
dicular to the princijial or rhombohedral axis, is evidently B-— eo , 
or the limit on one ade of the scries of rhpmbohedrons* 

iCtaiiy persons, not sufficiently acquainted with every port of 
the ^stcni of crystalli^aphy of M* Mohs, have found fault with 
the Ngns dependent, like that of B— oo, upon the idea of mfiuity. 
Thus, Mr Brooke says, in his Introduction to Cry8taIlogra{diy, 
that ‘‘ the consideration of infinite lines, which M. Mohs lias in> 
traduced into his system, and his notation founded on this dm- 
racter, arc parts of his theory which will proliably render its 
public reception less general than it might have been, from its 
merits in other respects." In order to enable tlic reader to Ibrm 
an opnion in this matter, I shall subje^ a few explanatory re* 
marks, in respect to that idea of infinity, as introduced by M. 
Mohs; and tliis cannot be done more satisffictorily, than do« 
veloping the prindple upou which it is founded. 

If we suppose. Fig. 8., tangent planes, equally indined to both 
the adjacent faces of a rhombohedron, to beiqtplied to the tenm> 
nal edges of that form, and these planes to be enlarged, till tiuy 
intersect each other, they will produce a new rhombohedron, 
which is more obtuse than the given one. The axis AX is com. 
mon to both the forms, the side of the horizontal projection 
OEl, of the more obtuse, is equal to 2 O' B.', or double the side- 
of the horizontal projection of the more ocfftc riiombohedcoa 
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and if the more obtuse rhombohedron is so tnuch diminished in 
‘ size, till the horizontal projections of the two forms are equal, 
the axis of the latter will be one-half of the axes of the former. 
The same process of laying tangent planes into the terminal 
edges, applied to the more obtuse rhejnbohedron of the two, 
produces another still more obtuse ; this, rhombohedron a fourth, 
and so on. If the axis of the fundamental rl^ombohedron is = a, 
thiit of the first derived will be ^ a, of the second J a ,* a, ^ a, 
J a, being three members of a series, which continued on l)otli 
ddes, can be represented thus : 

J.a, J.O, J.a, 1.0, 2.0, 4.0, 8.o 

Tho ratio of the axis in this series, therefore, is \hat of 

2-5, 2-S 2-^ 2% 21, 2«, 25 

that is to say, the series proceeds according to the powers of the 
number 2. 

In the method of crystallographic designation of M. Mohs, 
the letter B. is used for denoting the fundamental rhombohe- 
dron, whose axis is = o. Every derived rhombohedron of the 
series is expressed by the same letter, to which is added tlhat 
exponent of the power of 2, which indicates the place of the 
member in the series, so that the fragment of the series given 
above, will be represented by the following succession of crys- 
tallographic signs : 

R— 3, R— 2, R— 1, B, R+1, R+2, B+3, 

The very idea of a series leads to the inquiry about what will 
be its limits. In the series of rhombohedrons it is evident that 
the limits cannot be attained, till the axis of one of its members 
becomes = 0, or = oo ; for every finite quantity, whether great 
or small, can be multiplied or divided by 2 ; but it is impossible 
to go beyond the values of 0 or oo. In order to obtain 0 for 
the value of the axis in a member of the scries of rhombohedrons, 
a, the axis of B, must be multiplied with 2““® ; and in order to 
obtain oo, the same a must be multiplied by 2® . The respec- 
tive signs of the two limits will therefore be R— oo , and R-f-oo , 
and those of the series of rhombohedrons between its limits : 

R— »-Q 0 - - - R-“2, R— — 1, R, R-f-1, R-f-*2, - -- -Rq-oo- 
The horizontal projection of all the members of the series is one 
and tiie same regular hexagon ; so is also the section perpendi- 
cular to their axes. R — oo having the same figure, but an in- 
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finitely small aids, is represented by a single plane peipendicular 
to the axis of R ; whilst R+oo , which has the same transverse 
section as R, but an infinite axis, will have its faces disposed 
parallel to the direction of the same line, and, therefore! in iio 
respect differ from a rewlar six-sided prism. On account tA Ao 
identity of the transverse sections, R+oo is that regular ink- 
sided prism, which* produces horizontal edges of combination 
with any rhombohedron of the series. 

Fnim the preceding development we may conclude, that, con- 
trary to Mr Brooke’s assertion, the idea of infinity (which cer- 
tainly is not aj:onsideration of infinite lines) thus introduced, 
would be particularly recommendable in the method of M. Mohs, 
b^th for the elegance in the expression, and for the simplicity ^ 
which it imparts to the method altogether. I am so mudi con- 
vinced of the extensive crystallographic knowledge displayed by 
the author of the preceding quotation, that I do not doubt he 
will perf*ectly concur in the latter opinion, when the system of 
M . Mohs shall have been sufficiently developed to the public, 
to enable him to judge fairly of its merits.’^ 

But let us return to the further development of the combina- 
tion. The faces «r, «r, &c* if they limit a space by themselves, 
form an isosceles six-sided pyramid. On account of the fiaral- 
lelism of its terminal edges with those in which it intersects the 
faces of R, sc is the isosceles pyramid belonging to thatrhombo- 
hedron, and P therefore is its crystallographic sign. The faces 
of M, lastly, are the limits of the series of isosceles six-sided 
pyramids, or the isosceles six-sided pyramid belonging to R+oo , 
and as such designated by P+oo . The designation of the whole 
form therefore is, 


R— X . P. 52(R). P+x . 

P a .V, s' M 

The measures of the angles relaUve to the simple forms con- 
tained in this combination are the following. The angle at the 
terminal edges of R is = 88° 41'. R (fig. 6.) is obtiuned, as 
mentioned above, by enlarging the faces a, Sy &c. The side 
of its horizontal projection being supposed* = 1, the len^h of 
VOL. X. NO. 19. JAN. 1824. k 
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tile ancia, m a^ri expressed by a qeeantity deriTed' 

fbonr meosuiemern with the r^ective goniometer. The com- 
faiMtbn of R whit itself in a turned position, or S (R), assumes 
t!iei|)pearaace of an isosceles six-sided pyramid (hg. 90$ 
whicb^ however, it differs by its relative (xtsitioii to other forms 
of the series. Its terminal edges x, x, ^c. are = 131° 14' ; the 
latetil a, z, &c. = 2 : 111° SO'-f*. In the pyramid P (fig. 10.), de- 
noted in the figure by the letter the value of the angles is the 
foliowing: x, x, Stc. =2 14^° 20'; z, z, &c. = 80° 25' J. It is 
almost needless to remark, that the angle produced by two faces 
of P+co (3f) is = 120®, and that R — 00 (P) intersects at right 
angles any one of the faces of P-hoe . 

I shall not endeavour to ^ve here a full description of alt 
those crystalline varieties of the species, which either have been* 
described by several authors, or which I have had myself an 
of^rtunityof examining; but it may be interesting to retrace 
as many of them as will suffice for exhibiting a correct and pret- 
ty perf^t general view of the series of crystallisation of rhombo- 
hedral fluor-haloide, and of those peculiarities by which it is vlis*- 
Unguiidied from the rfaombohedral forms of other minerals. 

One of the most simple varieties to be found among the crys- 
tals of riiombohedral fluor-haloide, is the combination of R — x 
(P) with P+x the regular six-sided prism, ter- 

minated by a plane {lerpcndicular to its axis. It occurs in the 
apatite from Devonshire, from Saxony, and from other places. 
It is the only crystalline form of the asparagus-stone from Salz- 
burg;- and it may here be observed, that tlie distinctive charac- 
lefTy which some mineralogists hove endeavoured to intipduce 
between apatite and asparagus-stone, founded upon the presence 
or the want of this face of R— x , has no foundation in nature. 


^ The axis oethe rhombohedron being =ra, (be formula for finding the termi- 
nal edge x is cos x = 

4a^-f9 

^ According to the forttiirlae for the dirhombohedron, a being -tlie axis of the 

Bimiile rhombohedron ; cos x = — ; cos z = — 

$ According to the formulie for the isosceles six-sided pyramid, a being the 
axis Of ^at rhombohedron, to which the pyramid belongs : 


\ /4o8--87\ 
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The observed varieties with R— op in asparaguSHStone, anit 
others like £g. 12., without it, in the apatite bam Ehxenfraedeira^ 
dorf in Saxcmy, although not of a general occurrence^ aro 
cieOt to remove this hist supposed difference : the comldMthill^ 
in fig. 12. is P — 1. 2('^. P+oo ; the angles of P— -1 = 157^ 
33'; 46® 4&. * 

The crystalline fdhns occurring in asparagus-stone, both of 
the asparagus green varieties from the Cabo de Gata, and of the 
dark bluish-green from Arendal, in Norway, the latter of which 
have also been called Moroxite, are generally very simple ; in 
most cases, the combinations P. P-|- 6d, and P< R-)- oo. P-f- oo, 
represented in *figs. 13. and 14. The surface of tli^se crystals 
is commonly very smooth and even, sometimes the edges are 
rounded, particularly in the varieties from Arendal. 

Among the numerous varieties found in the mines near Ehren** 
friedersdorf, in Saxony, one most deserving our attention is that re- 
presented in Fig. 15., of which the original may be seen in the col- 
lection of Dr Rohatsch at Frey berg. Besides the limits of the series 
of siliombohedrons and isosceles six-sided pyramids, R— oo (P) 
R -I- oo (e) and P -f oo (il/), it contains thrfee dirhombohedrons 
a, and d, and three isosceles six-aded pyramids, r, w and z ; 
the relations of which to one another it will be easy to find from 
the observed parallelism of their edges of combination. From 
the preceding combinations, particularly Fig. 5., s is known to 
l)e 2 (R), and a? to be P, or that isosceles six-sided pyramid, 
whose terminal edges are inclined to the principal axis under the 
same angle, as those of the rhombohedron R, produced by en- 
larging the alternating faces marked s in the figure. The edges 
of combinadon between s and a? are parallel to the terminal 
edges of both these forms. The faces of the dirhombohedron a 
appear with parallel edges of combination in the place oi' the 
terminal edges of the pyramid a?, they would hence likewise pro- 
duce parallel edges of combination, if applied to the terminal 
edges of the rhombohedron R, and the whole form produced by 
enlarging all the faces marked a, will consequently be 2 (R-— 1), 
its angles * = 145” 38' ; 72® 25'. The t^ges of combination 


. % a 

* Accordingfto the formulae for the dirhombohedron, quoted above, only < 


must be subsij^tuted for a. 
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between a and r, are parallel to the terminal edges of r, hence 
the latter is the scalene sid-sided pyramid belonging to R — 1, 
that is'to say P-— 1 . The axis of this pyramid is equal to 
one-half of the axis of P, and the angles, as given above for 
the variety Fig. IS. In the same wai^ in which r and a, and 
X and s are co-ordinate members of the two series of six- 
sided pyramids, and of the rhombohedrods to which they be- 
long, so likewise z and d belong together, being P + !» oxid 
2(R + 1), as the consideration of the figure will sufficiently* 
prove. The angles of P + 1 (z) are = 129'" 1' ; 118® 48', 
those of 2 (R + 1) (d) = 123" 31' ; 142" 18^ The faces per- 
pendicular or inclined to the axis are very smooth and splen- 
dent ; those which are parallel to it, commonly bear more or less 
deep striae. The intersections of the different forms with each 
other cannot, in every instance, be observed at one and the same 
angle, and it is here as in so many other cases, that the prac- 
tise eye of the crystallographer must supply the accidental de- 
ficiencies, owing to the irregular formation of crystals. 

Very interesting varieties of forms are met with among' the 
white transparent crystals from St Gothard, as, for instance, 
those in Figs. 16 . and 17 . They exhibit, most distinctly pronoun- 
ced, the faces of the scalene six-sided pyramids belonging to R, 
marked in the figures with the letters u and b. They moreover 
contain faces of the limits of the series of these forms, unequi- 
angular twelve-sided prisms, which likewise partake in the re- 
markable property that they enter into the combinations with 
only half the number of their faces. A very beautiful speci- 
men, containing both the pyramids, u and b, is in the excellent 
collection of Mr Allan. 

The crystallographic problem to be resolved in respect to the 
varieties represented, is, from the observed parallelism of the 
edges of combination, to find the geometrical relations of the, 
rimple forms towards each other, and to express these forms 
themselves by thrir crystallographic signs. 

From the preceding combinations, we know P to be =R — oo , 
r=:P — 1 , a = 2 (R— 1 ), a7 = P, ^ = 2 (R), ^ = 1 , M- 

P -h X , and e=zR + co ; the forms to be determined ard**here- 
fore^nly those marked and 6, whose general : expression is 
(P+n)**; and those marked r and ,/J expressed in a general 
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manner by (P+qo )*»9 inasmuch as the latter axe limits of the 
series of the pyramids themselves. ^ 

According to the derivation employed in the crystallcgimiriiio 
method of Professor Mohs, a scalene six-rided pyramid is. ob- 
tained from a rhombolVedron, by lengthening the axis of the 
latter on both sides to an indefinite but equal length, and joinr 
ing the terminal points of the axis thus determined, and the late- 
ral angles of the rhombohedron, by strmght lines, as in Fig. 16. 
The number m expresses the ratio of the lengthened axis A' X', 
to the original one A X. Two forms, a rhombohedron, and a 
scalene six-sided pyramid thus connected with each other, are 
considered as co-ordinate members, or such as l>elong together in 
tl^eir respective series. 

The edges of combination between .y and u are parallel to the 
lateral edges of R ; so are those between Jt and b. Both the py- 
ramids, therefore, belong to H, and their general sign, n being 
equal = 0, becomes (P)*, where the exponent m is still to be 
determined. 

The situation of u is exactly determined by the parallelism of 
the edges of combination between jx and u, and those between 
u and e. Suppose in Fig. 1 9., AEB, ABD, ADC to be three* 
faces of the isosceles six-sided pyramid P, ABKC one of the 
faces of tlie rhombohedron R. If a face of the scalene pyramid 
in question passes through the point B, its intersection with 
ABKC will coincide with the edge BK, the latter being the 
edge of combination between the faces of R and P 4- oo ; but 
the line BN, its intersection with ABD, will bisect the terminal 
edge AD of the pyramid P in the point N, because B'BNCC' 
denotes the direction of one of the faces of R -|- oo (^), passing 
through the point B. The line KI, which joins the lower 
angle K of the rhombohedron R, with the angle of combination 
N, determines the situation of I, the apex of the required pyra- 
mid, one of whose faces, therefore, is the triangle IBK. The 
axis of the derived pyramid is = 2 AI + | AG, AG being = § 
of the axis of R, and AI the prolongation of the axis on one 
side of/he rhombohedron, analogous to AA' in Fig. 18, Now, 
^ + AH ; HN = lA + AG GK, 
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t.Hoice IA=^ a, and the axis of the pyramid, bdiig=ga+a, 
is = I a. The exponent m is therefore |, and tlie original sign 
fiiir tjhe pyranud = (P)i, which, on account of the peculiar cha^ 
rabter of die combinations, still must urdergo a farther modifi- 
catba. f ' 


- The pyramid b is determined by the parallelism of the edges 
' of omnbination between s and b, and between b and M. In 
20., as in the preceding, ABKC is one of the faces of B, 
but A'£B, A^BD, and A'DC, are three faces P + 1, and 
not of P, because in this consists the difference between the two 
cases. The axis of the derived pyramid is equ.!! to 2 I A + | 
AG. In order to find lA, we have 

lA: AN = IA + AG: GK, 
and, a being the axis of R, 

lA : J = lA + ? o : 1 . 

Hence lA = § a, and the axis of the pyramid = | a. The 
original sign of the pyramid becomes therefore (Pli. 

The signs (P )3 and (P)*, although they in general denote 
die direction of the faces, yet do not suffice for expressing that 
mode in which they are contained in the combinations of the 
species. According to the metliod of Professor Mohs, the sign 
a dirhombohedron in general is 2 (R + n), that of « is 2 (R) ; 
in a like manner the dipyramids arc in general designated by 
® ((P+n)*). Sup|x>ring, in the developed combination, all the 
faces the pyramids to appear, these signs would become, 
2 ((P)f ) and 2 ((P)O’ alternating 

faces to be observed in the combinations, and the way to denote 


the pyranuds, including the situatbn of their faces to the right 

1 2((P')’) 

or the left of the faces of R, will therefore be : ^ and 


1 2((P)*) 
r 2 ~ ’ 


as 


referring to the figures. 


The addition of the 


letters r (right), and 1 (left), is required for distinguishing the 
annbinations occurring in apatite, from those which ar^ to be 
met with in quartz, where, in different individual^ we hsfY.^ to 

^express by (Fig. 3 .) and J ^ (^;g. 4.), that 
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in the& combinations contiguous to both the apices, only the 
right, or only tlie left faces of the scalene six-sided pyramids 
can be observed. The inclination of uJboM isz=:liS0^x40«£', that 
of d to Af rz 157** ^ ; this inclination being ecjual to the sum et 
one-half of the angle atkhe lat^al edge of (P + n)^, and 90®?* 
As to the twcive-sidel prisms, it is evident, &om the horisiMih 
tal edges of combiniition between u and c, that the latter is the 
limit of^that very same series of which the former is a> member. 
Since it does not appear with the full number of its faces, but 
only with those which, considered •from one extremity of the 
crystal, appears on the, left, from die other on the right of tlie 


• . . 1 (P + X 

faces of R, its repiesentative sign will be - ^ ^ 


*For the want of appropriate edges of combination, I have 
been obliged to resort to immediate measurement for ascertain- 
ing die position of the faces, marked and the law, by which 
the form produced by these faces depends upon the fundamen- 
tal rhombohedron R. The prism in question is the limit of 
that series of six-sided pyramids, whose derivative exponent is 
the nuinlier 3. The sign of these faces as they appear in the 
combination, to the right of R on the one side, and to its left 


on the other, will therelbrc be 


r 

r 


(P + 00 


The angles of the transverse section of the two twclvc-»8ided 
prisms are the following : 



* lateral edge z Fig. 16., is obtained by tbe formula, 

( (3ina_l).a«_9\ 

<3»a + l)a» +9y' 

the of the rhomlKihedron, and m the exponent ox number of diurilS-^ 
''PO*' AvWch the pyramid depend?. 
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.The transverse sections of the two prisms are therefore* equal 
to each other as to the measure of their angles, but they differ 
' |i;ihe relative situation of their more acute and more obtuse 
^4Sges. In the combination, Fig. 16., which, besides R + oo (c), 
and P -b X contains the faces of (^ + x )y (c) situated to 
the left, and those of (P + x Y {f) situated to the right of the 
faces of R + X , the transverse section is a figure of twenty-four 
rides, the angles of which are alternately 169° 6' 24^, vend 160° 

^ ^ If in Fig. 18. the more* acute terminal edge of the scalene 
six-aided pyramid is called x, the more obtuse one y, the lateral 
edge z ; and we suppose the axis of the rhombohedron to be- 
come infinite, the pyramid is transformed into a twelve-sided 
prism, of which the alternating angles are equal. The edge’ y 
becomes vertical, and appears in the combinations contiguous to 
the, faces of R -|- x ( ^ ), the edge z also becomes vertical, and 
appears contiguous to the faces of P + x (JIf ), exactly as is 
mentioned in the preceding Table. The reversed equtdity of 
the angles in two different prisms, as given in this Table, de- 
'pends, therefore, upon that of the geometrical expressions for 
these two edges. 

The general expression for the edge y is 

cos V /( 3m» + 67a — l)a»+18\ 

^ V ^l(«»»*+l)o> + 9)l 

that for the edge z, 

cos z = — 1) o»~9 \. 

V(3m* + l)a* + 9/’ 

0 bong the axis of the rhombohedron, to which the pyramid be- 
longs, and m the number of derivation, or that which expresses 
the ratio between the axes of the two forms. 

If now, a being infinite, cos y of (P -f- oo )•" is supposed 
=: cos W of (P + « )!»', for a certain wiin the first, and another 
m' in^e second expression, we obtmn 

3m* 4 . 6 m — 1 3m'* — 1 


3m'* +1 


, and 


m'* 


_ 1 + 6m-p 9m* 
9(w?~2m^fT) 


, or m 


I "4“ 


3 (m— l)i 


and 
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If, in these formuise instead of we substitute !« the i 
of m' becomes 3, and vice ve9*sa ; so that, in fact, the twnuixw | 
bcrs of derivation f and 3 will yield twelve-sided piisill8| whole 
alternating angles are inversely equal to each other. ' 

The substitution of the number of derivation of the 
pyramid, in these formtflse, instead of m, would make ■ 

Numerous very interesting results might still be obtained (hap , 
a furthijr continued comparison of the forms occurring in the 
crystals of apatite, and in those of other species which belong' 
to the rhombohedral system. Among these I shall only men- 
tion, that the scalene six-sided pyramids, derived according to 
the numbers jf and are far less generally to be met with in 
nature than those dependent i^pon the numbers SandS. Yet they 
hlive already been observed ki several species , for instance (P)| 
in rhombohedral quartz, being the pyramid noted a? in HaUy's 
Figures, and in Figs. 3. and 4. of the present paper, (P)f, and ^ 
(P + !)•; in calcareous-spar, &c. whilst the peculiar character ofi> 
th*e combinations of apatite, in as far as our present knowledge 
rei^hes, is quite unparalleled in the Rhombohedral System, in 
which it stands its isolated, and as remarkable as the series oi! 
crystallisation of rhombohedral quartz. 

There exists a striking analogy between the forms of Apatite 
in the rhombohedral, and those of Tungstate of Lime, (Pyra- 
midal Scheelium-baryte) in the pyramidal system. A mmre de- 
tailed examination of this analogy, how interesting soever it 
might prove, is a subject which requires so many particulars, 
that it will be better to defer it to some future occasion. 


Aet. XXIV . — Account of' some remarkable and newly dia^- 
covered Properties of the Suboxide of Plaiina^ the Oxide qf . 
the Sidphuret, and the Metallic Powder of Plalina. By Prof- 
Dobebeiner of Jena 


M R Edmund Davy had shewn, in 18S0, that sulphate of 
platina, if boiled in alcohol, and subsequently digested in ain<* v 

3 #* 1 ' 

y^Translate/ and abridged from the original papcr^published in Gilbert's Aiu 
namn der Phyifkj which Professor Gilbert has been so kind as to transnlh to as 
PSplious to it/ publication in his valuable JournaL^Eo. 
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kaves a subooude of platina» containing only ^th per cent 
oljf^l^ygeb, and that suboxide has the property of l^ing reduced 
, . detonation into the metallic state, if brought in contact witli 
> iwtiall portion of alcohol. It ia some time since I have shewn, 
l^ldie Armalen der PhysUc^ that this detf mating platina disposes 
; the alcohol to attract oxygen, by whicte it is converted into a 
mixtuXO'of acetic acid and water. I have i^ce found the same 
in the oxide of sulphuret of pladna, which is oi)taincd 
the dry sulphuret of platina for several weeks to the 
'infl^noe of the atmosphere. In this remarkable change, 1 atom 
/^e^'ldccdlDl (s= 46) attracts 4 atoms of oxygen (=r4x8=:32), and 
l^ltlhats thus 1 atom of acetic acid (= 61) and 3 atoms of water 
!'^^^X9=S7). The relative quantii^y of water and acetic acid is 
Imre exactly the same as in ciystallised acetate of lead {SacchsL* 
rum satumi) and in the subacetate of copper. In the acetate of 
soda the quantity of the water is double that of either of these 
salts. 

. '.During the last winter, I tried a number of experiments rela- 
tive to the action of the two preparations of platina upon several 
expanrible bodies, of which tlie following are the most remarks 
able. 

The suboxide of platina and the oxide of the sulphuret of 
piadna do not absorb either oxygen or carbonic acid gas, but 
tli^ absorb whatever combustible gas is brought into contact 
with diem. One hundred grains of the suboxide of platina ah> 
etnb from 15 to SO cubic inches of hydrogen gas ; and during 
this proems, so great a quantity of beat is developed, that the 
substance becomes red-hot, and the hydrogen gas di>. 
tonates, if previously mixed with atmospheric air, or with oxy- 
gen gas. 

The platina thus charged with hydrogen greedily absorbs a 
|j|prtion of oxygen, as much as will suffice for the formation of 
water ; if brought in contact with less than the portion of atmo- 
spheric air required for ibis purpose, the hydrogen combines 
With port of the azote, and forms ammonia. During this process 
die platina is perfectly reduced to a metallic state, and loses the 

C ierty of decomposing alcohol ; but it retains thi^t of afspos- 
n^’ piYt iirG of oxygen and hydrogen to oombin^ and foin 
sr, which^is attended with an incandescence of th< platina, if 
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the two gasGoiis substances have been pure, and not appUed ill 
too small quantities. 

By this highly remarkable phenomenon I was led to sixffme 
that the same would ta^e place in. the powder of metallic phitilM^ 
obtained by deconiposii^ the muriate of platina and amnifniSa 
by the application of heat. 1 wrapped up a portion of the 
der of platina into ^hite blotting paper, ancf surrqunded it witb 
an atmosphere of hydrogen gas ; neither an absorption of the 
gas, nor any other change, was perceptible. I now added to 
these substances a portion of atmospheric air. In a very short 
time the substances began to act upon each other, and after ten 
minutes all the oxygen contained in the atmospheric air bad 
combined itself with a [x>rtion of the hydrogen gas, and formed 
water *. The result was the same, when, instead of atmospheric 
air, I introduced pure oxygen gas ; only it was obtained in a 
shorter space of time, and the heat produced was sufficient to 
reduce the paper into cinders. 

I consider this phenomenon to be produced by an electrical 
chain, consisting of only two substances, one solid, viz. platina, 
the other expansible, viz. hydrogen ; the latter of them standing 
in the place of zinc in the Voltaic pile* 

Another remarkable phenomenon is, that oxide of carbon, if 
brought in contact with oxide of the sulphuret of platina, is rew 
duced to half its former volume, and changed, at the same tim^,t. 
into carbonic acid gas* During this process part of the carbon 
is absorbed. 

Jijfia, April 4. 18^3.— I have now succeeded in finding out 
a beautiful experiment for exhibiting the action of powder of 
platina upon hydrogen gas. Put the powder of platina * into a 
glass>funncl, shut at its lower extremity* Introduce from al>ove| 
a current of hydrogen gas through a capillary tube, the end of 
which must be distant from one to two inches from the platin% 
in order to have the hydrogen gas mixed with atmospheric air, 
before it comes into the contact with the metal. The dust of 

* Tl)e aOinity of oxygen and hydrogen is so much heightened by their contact 
with rlitina dusf, that a mixture of 99 parts of azote* and 1 part of oxygen, can 
in minut^ be deprived of the ]atter,*-<an efl’ect vsliich cannot even be pro- 
dm^ by an ^ctric spark. ^ 

D^mrcincr has since found that 5 grains of platina is sufiictcnt for tkda 
rVerimant. 
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platiiui almost instantaneously becomes first red, then white-hot, 
and continues in this state as long as there is any hydrogen gas 
acdhg upon it. If introduced in a quantity sufficiently consider- 
able, the gas itself will be inflamed. ^ 

Since the preceding paper was written, M. Dobereiner has 
endeavoured to dedpee a eudiometrical proc^ from this singu- 
lar property of platina He mixes the pulverised platinum with 
a little clay, and having formed it into a mass of the consistency 
of paste, he converts it into small balls of the size of a pea. He 
then dries them, and makes them red-hot with ...o blowpipe, in 
. order to give them solidity. He n w introduce, s one of these 
balls into a tube of glass, stiut and resting on a trough 

of mercury, and containing t\/o ^rolumos v-f hydrogen gas anJ 
one of oxygen. Tne mixtu.e f the..., two tn'ises forms water in 
a few seconds. O’ of these balls may seivc for a hundred ex- 
periments, provided ‘ is d.ied in the air after each expe. niient. 


Abt. XXV. —account of a Journey across the Island o^^New-- 
Jbundlandj by W. Cormack, Esq. In a Letter a^^’dres- 
sed to the Right Ho. Earl Bathurst, Secretary of &tate 
for the Colonies, &c u —with a Ma^' o/ Mr Cormaol ‘‘s 
Journey across the Island of N ivfoimdland f. 

My Lord, 

In the beginning of September 18^:2 I S._ath's at 

Random Island, acconq-anied c ly ’ y o. j Miemae Indian ; .*i.a 

* We understand that Mr Faraday ha6 found th**^ palladiuir posstrdseb the samu 
property as idatlna. 

My enterprising young friend Mr Cormack havinf, communicated (o me some 
notices of his journey across Newfoundland, I transmitted the same to Lord Ba- 
tiliirst, through John Barrow, Ksq. Secretary of the Admiralty. His Lordship, 
Ip acknowledging Mr Barrow's communication, says, that the journey through 
the interior of Newfoundland, is, he believes, with one exception, the only one in 
which the iidand had been crossed ;-.-that the state of the Red Indians had attract- 
ed his Lordship's attention many years ago, as there was reason to believe that our 
liad put them to death without sufficient provocation ; hence there is^o won- 
der they fly from all approachers ; that it is not improbable ^hat the i^TUiac 
Jndlacii^ay have contribuled to this indisposition to accept the^idvances wl^ich 
niave been made them ; that Mr Cormack’s attempts to conciliate Vhem could ^ot 
^ otherwise than interesting ; and that the publication of the notice oi the joume,^ 
has his Lordship's sanction and approbation.— R. J. 
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acGotnpanied by two^ that tribe, reached St George'^s Harbour 
in the beginning of fkovember. I encountered more impede 
merits in accomplisMiw the undertaking than were contemplated 
at setting out. Thes^ chiefly arose from having to walk round 
numerous lakes, which, in the eastern division of the island, are 
generally surrounded vSth wood ; and from the ground being 
covered with snow, to a considerable depth, after the ISth of 
October. 

My courses were determined merely by a pocket compass ; 
from which circumstance, and from*being the flrst traveller over 
this country, I only had it in my power to ascertain its general 
nature and outline (Pfate VI.) ; and consequently, it is not to be 
understocxl that the lakes, rivers, and mountains, are so accurate- 
ly laid down as they might have been in more favourable cir- 
cumstances. 

There is much more of the interior under water than appears 
to be from the sketch ; it may lie said, within bounds, at least 
oiic-lhird of (he whole of it. 

The lirst rocks we met with were granite and porphyry. These 
were succeeded by alternations of granite and mica-slate, whieby 
in their turn, were replaced by granite. Granite, sienite, por- 
phyry, inicar-slate, clay-slatc, and quartz-rock, occur in the dis-. 
trict occupied by Melville Lake. In the same district there are 
several kinds of secondary sandstone, belonging, probably, to 
the coal and red sandstone formations. The primitive rooks ex» 
tend onwards to GowePs Lake. The shores of this lake bear a 
stn)ng resemblance to the shores of Fresh-water Bay near St 
John'’s. This lake has also a dry stony bar, or bank, about iU 
middle, running nearly across from its north-west side ; the other 
has a bar extending acn^ss, and separating the fretdi water from 
the salt. 

From Gower’^s Lake, by Jenette's Lake, Emma^s Lake, Chria* 
liana's Lake, Stewards Lake, Richardson^s Lake, the country; is 
almost entirely of olck«rocks, apparently of the primitive class ; 
the only indications of secondary rocks being the agates near 
GowePs Lake, the basalt at Emma'^s Lake and Jenette's Lake, 
and the indication of coal and iron near Stewart'^s Lake. The 
serpentine «deposite is succeeded by a great tract of gpmite, 
gneiss, ai*.d quartz, which extends from Jameson**s Lake, « by 
Bathurst’s Lakc^ Wallace’s l^ake, Wilson’s Lake, King George 
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the Fourth's Lake, to St George's HarlYj.ir, in the Bay of St 
George, on the west coast of the island j { 

About the centre of the island are se\j iHtl ridges of serpen- 
tine. Here this rock is seen in all its blautiful and numerous 
varieties ; and this occurs particularly on the shores of Serpen-' 
tine Lake. The Serpentine Mountain ^and| Jameson's Moun- 
tain also abound in this interesting mineral, 

The west coast is by far the richest in minerals. Tfiere is 
coal of a good quality in St George's Bay, about eight miles 
from the sea-coast, up the Sbutli Barrasway River. There are 
several salt springs : one about two miles from the sea-coast, up 
another Barrasway River, some miles noilh of that wheie the 
coal is found ; another, a few miles still farther north, up what 
is called Rattling Brook ; and a third at Port-a-Port. There 
is a strong sulphurous spring, close to the sea^shore, about a 
mile north of the Barrasway River, where the salt-spring first 
mentioned is found, (apparently what is called tlie Second River 
by the chart). Gypsum and red ochre abound between these 
rivers and Flat Bay, at the sea-shore ; and the former is ^Iso 
found some miles within the country. There, is a dark grey 
coloured marble found at Bay of Islands ; but, from report, in 
no great quantity near the coast. The soil of St George's Bay 
is good, and not so rocky as in most parts of the island. 

There docs not appear to be any good soil in the interior. 
It is almost invariable peat marsh, more or less wet, according 
to tttuation, the more elevated parts being rocky. The stunted 
woods almost invariably indicate its poverty. The short sum- 
mer does not allow the sun sufficient lime to draw out, even 
from the more elevated sloping districts m tfieir natural state, 
the wet of the preceding winter. The best soil in the island 
is near the sea coasts, particularly tlie banks next to the mouths 
of some of the large rivers. 

,The eastern half of the interior is a low picturesque woody 
country, traversed northerly and southeriy successive ridges 
of low hills. The western half is mountainous, often rugged, 

* I have used the customary privilege of giving names to the lakes and moun- 

tains I met with in this hitherto unexplored route, and these are in compliment 
to distiiiipiished individuals and private friends. The rocks 1 collected were exa* ** 
jillljWl by Professor Jameson. 

2 
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barren and nearly depute of wood ; but the mountains here dd 
not lie in ridges, nor fii any particular direction, and the lakes 
and rivers are much laiker than to the eastward. 

The most extensive Tike in Newfoundland is called the Bay 
of Islands Lake, said by^the Indians to be 60 miles long. The 
second is called the Lake of the Red Indians. 

The largest riverps Exploit River. The river of East Bay, 
in the Bay of Despair, admits of the Micmac Indians taking up 
their birch-bark canoes from the sea coast to Serpentine Lfdce. 
After that, they go on their hunting excursions, from lake to 
lake, in skin canoes, by^means of the rivers, and, occasionally, by 
portages. From St George’s Bay there is a portage of upwards 
of twenty miles to George the Fourth’s Lake, before the Indians 
enter upon the great lakes of the interior. 

Roads, or rather paths, which would admit of horses and 
cattle passing in summer, could be made across any part of the 
interior. The chief labour and cxpence attending their forma- 
tion, would consist, in surveying the routes, to avoid lakes, and, 
in general, woods ; the latter frequently covering very rocky dis- 
tricts. With proper and seasonable care, considerable quanti- 
ties of wild hay could be procured from the marshes. Were 
Government to countenance the facilitating a communication 
overland, bctwcvi^i St John’s and the neighbouring bays, the in^ 
lercourse would become more frequent and less dangerous than 
it has been, particularly in winter. 

In a botanical point of view, the interior does not appear to 
l)e particularly interesting, after having examined the country 
near the sea coast. Tbb Island altogether, however, affords Of 
wide field for research to the botanist, particularly as to shrubs* 
The naked parts of the country, in general, including the* 
marshes, exhibit appearances of having been once w€X)ded* 
Roots and trunks of trees are generally found under the surface; 
Many are of larger dimensions than any now growing in their 
vicinity. They have evidently l>een destroyed by lire ; and front 
the poor soil in this cold region several centuries seem necessary 
to produce a forest of any magnitude. A thin wiry grass, with 
lichens and mosses, cover the marshes ; and (hese, with whortle-- 
berry busher, and several diminutive shrubs, predominatt on^ 
the highev iin wooded districts. Spruces, Tiarch, and Birches,^ 
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compose the woods. The pine is seldom, f^en, and is commonly 
so stunted or shrubby, as to be of little lue for timber. The 
mountain-ash is sometimes met with, only good timber in 

Newfoundland grows near the sea coaBts, and particularly, on 
the banks of the large rivers, wlierc the best' soil is found. 

The western division being nearly destitute of wood, affords 
pasture to numerous herds of deer (the Ci irribou), Of‘ these 
animals there are here many thousands ; i ideed, the country 
seems covered with them. They migrate eastward to the woody 
districts in winter, and return westward very early in spring. 
Their flesh forms almost the sole subsistence of the Indians. 

‘ Beavers have, in former times, abounded in all' tlie woody <lis- 
tricts, and in some places considerable numbers of them are still 
found, particular!}^ north of the Bay of Despair and Fortune 
Bay, and in the vicinity of White Bay. 

The other wild animals of the country are not numerous, 
except foxes, near the sea-coast. 

Geese, ducks, and gulls, with some other aquatic birds of 
passage, breed in considerable numbers in the interior. They 
collect in flocks, and leave it for the coast, as soon as the prnds 
are frozen over. 

The Micmac Indians visit the interior chiefly in pursuit of 
beavers. They generally allow the different districts where these 
animals are found, a periodical respite of three years, visiting 
them alternately in the autumn, in small hunting parties. On 
these occasions the Indians generally take their families with 
them. The canoes used on the lakes are partly from necessity, 
and partly for the sake of convenience, made of basket-work, 
covered over outside with deer-skins ; the latter requiring to be 
renewed commonly once in six wrecks. In construction these 
canoes resemble those of the ancient Britons. 

The whole number of this tribe in Newfoundland does not, in 
as far as I could learn, much exceed 100. They arc generally 
divided into three bands ; one at Flat Bay in St George'^s Bay ; 
one at Great Cod Bay river, and one at Bay of Despair, near 
Weasel Island. Part of them occasionally resort to two or three 
favourite places on (he coast. 

The attention of Government has several times been turned 
towards endeavouring to o(k*ii an intercourse with the Red In- 


i 
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dians. All attempt|| hitherto to accomplish this object have 
been unsuccessful, llie failure may, on very good grounds, be 
attributed to the ii]rafcrence of the Micraacs. The latter aie 
jealous lest, if any iiite]|!ourse were established with the English, 
the others should share in the fur trade. To prevent this, they 
lak(‘ most eflectuallmetftods of impressing these timid creatures 
with a dread of tl«ir fire-arms, and of leading them to enter- 
tain th^ same fearslfrom the fire-arms of the English. 

The value of tins piece of policy appears to be well under- 
stood by the Micmacs, and has bctni pursued unknown to the 
English, lly a judicious management, however, the Micmacs 
might be niacte instnVmenlal in bringing about the intercourse 
so much desired. As a first step towards it, it might not be 
iilipropor for our C'oloiiial Government to threaten in a man- 
ner suited to the occasion, such of the Micmacs as injure any 
of the other tribe, witli sevt‘re punishment, and offer rewards to 
such of them as will interfere and bring about a friendly inter- 
course between the Red Indians and the English. 

The Red Indians are not numerous. Judging from the ex- 
tent of country whicit they inhabit, their number cannot exceed 
a few hundreds. They do not appear to go now farther south 
into the interior, than the vicinity of the Great Lake, the sliores 
of which they inhabit, and which hears their name. They com- 
municate with the s(’a from this lake by Exploit River. 

It is a common n^port that tlic Micmacs plunder this tribe 
of their furs. There i*^ no doubt that they freijuent the Red 
Indian territory, ami studiously conceal from the English the 
nature and object of such \isits. 

The Micmacs say, among other things, of the Red Indians, 
that they catch deer in tiie poiunU and kill them with spears, 
and that th(?y dry great quaiuities of their flesh in autumn, as 
provision for winter. They also complain, that when they arc 
encanijied in the eoimlry of the Red Indians, the latter, during 
the night, steal their axes. And they even affirm that this tribe 
are in the habit of devolving each other. 

I discovered no traces of them, although I was, by the ac- 
count ol‘ soAie Micmacs whom I met with hunting in the in- 
terior, at oiie time within twenty-five miles of their country. 
VOL. y; NO. 19. jan. 18124. 
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I regretted veiy much that the smallnessyf my party, and more 
particularly the late season of the year,|||jendered it imprudent 
to go far enough north, to have an oppommity of seeing them. 
To the Right Honourable Earl Bathurii/^, 

Secretary of State for the Colonies, &c. S\c. &c. 

E. Cormack. 

^ 

Art. XXVI. — Remarks cm the Vegctaium of the Danish Pro- 
vinces, By Professor Hohnkman 

Op the Danish Provinces, Zealand i!^ the ri(?*licst in plants, 
and contains 56 species, which have not been discovered in the 
other parts of Denmark. This, however, is certainly owing to 
its having been more tlioroughly investigated than any of the 
others. 

A sensible dilierence may be observed between tluj Floras of 
the NE. and SW. parts of this island : the division may be well 
shewn, by drawing a line from Copenhagen to Nyekidbing. .Se- 
veral plants occur in the SW. jiarts which are not found in the 
NE., though none have? been remarked in tlie latter, which have 
not also been found in the other parts. 

Jutland comes next, having 35 plants peculiar to itself. Were 
tills promontory as examined as the other provinces, the 
result would undoubtedly be to its advantage, as the influence 
of the Continent is very evident in it. Not one of the Danisli 
provinces, in so short a sjiace, sliews such adiflerence in the na- 
tural productions as the east and west coasts of Jutland: the 
former possesses a fertile soil and a flourishing vcgi^tation, while 
the latter consists of an almost entirely barren and constantly 
moving sand. Between the two extends that remarkable lieath, 
which stretches from the point of Skageii ilir into (bTinany. 

^In that part of Jutland north of Randersfiord, we find marks 
of a more nortlu^rn vegetation. In Vensyssel Cornus succica is 
abundant, in other parts of Denmai’k it is rare. 

The following plants appear to have attained their most north- 
ern limits in Jutland: Veroniiva longtfolia,^ Sesleria (Air a) 

r— — ^ ' — 

* Extracted and translated from Profes.sor Horncman’s paper in^the Transac»> 
tbns of the Danish riiilosophicol Society, 1821. 


glmica and cristatm Festuva hrornmdes^ Exavnm fd'^brme^ 
Eryngium canipes^\ Letwqjum astivum^ Colchicum mttum^ 
nale, Asarum europetuiin, Chelidcnimm glauchm^ Digitalis jnir^ 
jnirea, Lunaria redlviva^ &c. 

The plants whiJii hs^e been cultivated for arresting the pro- 
gress of the sand-d)od in North Jutland are Elymus arenarius^ 
ArunSo arenariaAand Carex arenaria, Arundo baltica (Flor. 
Dan. 1 . 1634), wh4:h has . been used with success in Meklenborg, 
is also recommended for the pui'poste. 

From the year 15fS9, there have been several royal ordon- 
iiaiices againspL the A'struction of plants gi'owing on the sand- 
hills; but it was not till 1779 that any attempt, worthy of nt>- 
tfce, was made to arrest the progress of the sand-flood, when an 
ordonnance was issued f or the district of Thisted, which, in 1792, 
was extended to the rest of the country ; and a commission was 
appointed tx> superintend the operations carried on to stop the 
sand-flood, and to reclaim the land wliich had been covered liy 
it. At that lime the sand covered 112,1 r59i ^*^*'*^ land, at 
14000 I ] ells eacli, of wliich, at the end of the year 1816, 74,658 
tons had been recovered — ErSvtai'ch^M Acrozmt of the Sand-fiood 
in North Jutland, 

Funen Ijjas, with a few exceptions, the same Flora as Zealand. 
The plants peculiar to it amount to 12. 

I iaaland and Falster arc* of a low and clayey nature,* and 
consecjuontly produce several plants, which are more rare on the 
other islands, where the soil is more sand/, and not so moist. 
Laaland had long an article of trade in the manna-groats (the 
seed of the Poa Jlmians^ wliich is used for focxl in the North of 
Europe) ; if is, howevcT, now destroyc^d, by the draining of the 
mosses, &c. 

The plants peculiar to these islands amount to 10. 

Althoca officinalis and Asparagus officmalis are here certain- 
ly near their most northern limit, and Ligustirvm scoticum near 
its most southern. 

Moen, though the smallest of these provinc^cs, has long been 
known for itf^ rich P'lora, which it owes partly to its more south- 
ern situation, and partly to the variety of its ^oils, and psjjticu- 
larly its chalk-hills, on which occur an abundance of the Orchi- 
deous plants, which are either not found at all, or but very 
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rarely in the other parts of Denmark.— ®^ie number of plants 
peculiar to it are about the same as in LtWand. 

Bornholm contains several subalpinc [plants, which it has in 
common with the southern and lower parts (*f Sweden and Nor- 
way. Carew e^rtema^ UIca' airopam aiK ^ Mdilotus omitho-^ 
podioidesy apj^ear to Jiave readied their mos eastern and nordi- 
ern limits on Bornitohn. Most of the subalHine plants g-row on 
the primitive rocks; the top of Byttcrkne^' en, which is in this 
district, is tlie hi^Ju st point of.Deiimark ; and according to Oer- 
sted and Esniarck, it is not more than 500 feel above the level 
of the sea. 

In this island, which has as yet been but slightly examined, 
we find about as many plants as in Laaland, which are not in 
the other islands. 

Ileswick only possesses 5 sjiecies, which are not found in the 
Danish provinces, or in Holstein, and 12 which are not found in 
Denmark, but which it has in common with Holstein and Lan- 
enlxirg. 

In Holstein are 77 sjiecics, which do not occur in the Danish 
provinces, 35 of which are not in the other tliichies. 

Maujantluwi ntpupliotdcft has Jts norllKTU limit in ilie marshes 
of Holstein, and Cliondnlla iutura^ near Oldcnhorg^^ wlu'rc /vo- 
etes lacu6‘tris is abundant. J\)a fiplvaCica is first met with about 
Floiisborg. In tlie neigh hourlnxKl «)f the salt-sjirings, near Ol- 
desloc, grow a number of plants, whose natural situation is the 
sea-shore, thouglv here they are several miles from it ; as, SaU 
sola KedX^ Pod inanihnuy Pl(wiaffo ninritimu^ (which alsooccllr^ 
in the interior of Jutland,) Atnplcjc IHioralls^ and several others : 
In this neighbourhood Poh/ffotimu hhiorla fii*st appears. 

The reason w hy Holstein is so niudi riclier llian Sleswick, 
may bo partly from its fiver communication with tin* Coiitineril, 
by the help of the Elbe, and jiarlly from its more southern si- 
tuation ; for as to soil, &c, they are much alike. 

Lanenborg is situated near Mccklenhorg, a land which shews 
an extraordinary anomaly in jiossessing plants htlongiiig to a 
much more northern vegetation, Lcdimi p(du,st, i\ Lunum bo- 
f realiSy Pedicnlaris srrpfrnm^ Cindidtum kv. It pos- 

sesses 104 species which are not found in the Danish pr(»vinces, 
m of which do not t)ccur in the other duchies 
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The Danish prowiices (exclusive of Iceland, Faroe, and 
Greenland) contain, fUfar asis known, 1197 species of Monocoty- 
ledonous and Dicotyfe\onous^ or perfect plants. 

Of these, 322 beloJig to the Moiwcotyledonoiis^ a few more 
than Jth. 

Consequently th ; Dicotyledmious are 875, or Jths of the 
whole numbeiy thi same proportion that Humboldt gives (in 
Prole^mena to no gen, et species) for the Temperate Zone. 

Of the Glumac\^ amongst which arc reckoned also tlie Cy- 
peroide(r^ Juncciv and Ttjphacca\, there are l*ound 216 species. 
The proportion tJiest l)(‘«ar to all the Monoeotylcdxyncs is as 
2 to 3, or will? regaicPto the whole number of pha?nerogamous 
plants nearly as 1 to 6 ; so that this answers very well to Hum- 
bflldt’s projiosilion, according to which (iermany has a propor- 
tion of these families to the other perlect plants as 1 to 7 ; Hap- 
land as 1 to 5. It shews also that the established principle, that 
the number of the Grasses in proportion to the other Mono^ 
volylcdonous and Dicotyledonous plants increases towards the 
Poles, is riglit. 

OfSjic family ol* the Orchideai arc found 26, about This 
does not*^twiite agree with Humboldt’s representation, supposing 
that this fwnily diminishes towards the Poles, as the proportion 
in GernianY is ; in I.apland />-. 

The decrease of tlu' family of the Labiatir from the tempe- 
rate zone towards the Poles is very remarkable. The propor- 
tion it bears to the other is, in France as 1 to 24; in Germany 
as 1 to 26, and, in Finmark, as 1 to 71 ; so that we might ex- 
])cct that the proportion in Denmark would be about 1 to 30; 
but this is jiot the case, for that country possesses 48 sj)ecies of 
this family, which is little less than o'^th of the wdiole number; 
so til at the jiroportion is greater for Denmark than for Gcj-many. 

Of the CoinyosiUr^ Denmark possesses 112 sjiecaes, about j\th 
of all its pi'rfect vegetables. This agrees very well w4lli Hum- 
boldt’s calculations, in as far as ibis I’amily di'creases in number 
from the warmer zone to the Pole, as the pn)portion in Ger- 
many Is as 1 to 8, and in Lapland as 1 to 13, though according 
to Wahlcnhcfgs Flora, the }iroportion is as 1 to 14. 

Of the family of the (""mhelliferfc^ wind*! diminishes ho^th to- 
wards the Equator and towards the Poles, there are in Denmark 
52 species, .^^d of the whole. 
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As the -projxjrtion in Germany is as 1 tc/ss, and in Lapland 
as 1 to 664 so the f)roportioti given for fllDcnmark agrees very 
well with tile progression, according to these plants spread 

from the Pole to the temperate climate, 

The Crucifcrar. attain their maximum^ in the temperate 
55one, but do not decrease in the same degree towards the Poles 
as tow'ards the Equator, where they almost i ntirtf y' disappear. 

01 these, 56 spi’cies are found in the Dan *sh province^ The 
proportion is therefore nearly as 1 to 22, w/tich is considerably 
less than in Germany, where it is as 1 to IS, and a little larger 
than in Lapland, where it is as 1 to 24. 

The family of tlic Malvavca^ wdiich /las its Lnaximum be- 
tween the Tropicjs, entirely disappears at tlie Pole ; so that we 
may expect that the number of them should not be great in tins 
country ; which is the ease, as tliere are only G species. The 
proportion here is as 1 to 199. 

An anomaly here appears, which is, that although there are 
two species less of this lamily than in Germany, where there ^e 
found eight, thcpro])ortioii is greater tluin in that country, where 
it is as 1 to 235. This anomaly, however, almost disapp«?irs, if 
W’e oxci\\. Malva, moschata of the Danish Flora, to which jt hardly 
liclongs, as it has probably c*sca}>cd from gardens. < 

The family of tlie Carijophyllacccr^ with regard to The smaller 
plants reckoned in if, as the genera StcUaria^ Arcnaria^ Sper- 
gula^ &c. has its maximuni tow ards the Poles ; these small plants 
arc either annual, or so small that they are easily covered and 
sheltered by the snow^ The nuniber of this family in Denmark 
amounts to 54 ; so that the proportion is as 1 to 21 ; in X^apland 
it is as 1 to 17, and in Germany as 1 to 21 ; so that the given pro- 
gression towards the Poles is confirmed by this. 

In Denmark are 59 species of J.cgnvntuhstr^ about 2 *,-,lh of 
the whole sums. In Germany, the proportion is as 1 to 18; in 
Lapland as 1 to 35. 

* The Amcniacea' amount to 33, nearly Phanci'o^ 

plants. In Germany, their projMn lion is as 1 to 39 ; 
and in liapland as in 1 to 17. 
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Art. XXVII.— CVira^iaZ Plutnomma^ frmi January 1. A? 
April '1 . 18S4, (^Uulated for the Meridian of Edinhur^^ 
MeanTime. Mr George Innes, Aberdeen. 

The tifees ar^inJerted^ according to the Civil reckoning, the day beginning 
at in^igh£— The Conjunctions of the Moon with the Stars are given in 
^Right AJenai^, 
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Moon Eclipsed January 16. 1824, portly visible. 
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Jligits eclipsed, 9® 18' 37'^, by the south side 
of the Earth’s shadow, or on the north part 
of the Moon’s disk. 



168 CdestitU Phenomena from January ihto jiprU 1 . 1824 . 

Furuaby. „ if arcs. 




1. 19 41 56 

Im. IV, sat. 2/ 

2. 

21 5h 

Im. III. sat. y 

21 47 2 

Em. IV. sat. y 

3. 

0 17fl9 

Em. III. sat. y 

21 59 22 



22 57 28 , 

Em. 11. sot. y 

5. 28 9 5 

Em. I. sat. y 

6. 

8 16 0 

f'\d D hi 

7. 17 37 51 

Em. I. sat. ?/ 

7. 

1 1& 39 

\?m. I.^at. y 

6. 1 15 0 

6 )) h 

8. 

14 7 43 

J) At Quarter. 

1 47 52 

Em. II. sat. y 


19 47 27 1 

Em. 1. sat. y 

3 4 26 

)) First Quarter. 

9. 

2 27 38 

* 6 )) 132 « 

10. 18 56 46 

6 )) 132 tt 


13 12 0 i 

' 6'av 

11. 5 28 0 

V 

10. 

1 5 2i; 

Im. III. sat. y 

12. 5 19 50 

6 )) <’ n 


14 10 4p 

d D J n 

13. 1 4 7 

Em. I. sat. y 

11. 

1 34 W 

Em. II. sat. U 

14. 19 25 22 

(_) Full Moon. 

12. 

20 21 ro 


19 32 56 

Em. I. sot. ]/ 

13. 

0 18 53 

6 ))oS\. 

21 48 11 

c5 }) *• .R. 

15. 

5 53 11 

0 Full Moon. 

18. 1 22 0 

6 }) 6 


21 42 51 

Em. I. sat. y 

17 43 21 

Em. 11. sat. y 

16. 

3 1 0 

d D d 

19. 15 21 2 

0 enters >C 

20. 

7 34 27 

d 5 

20. 2 59 16 

Em. I. sat. y 


15 26 46 

0 enters 

21. 17 16 45 

( Last Quartci. 

21. 

6 58 18 

d )j A Oph. 

21 28 5 

Em. 1. Silt, y 

22. 

11 5 0 

( Last Quarter. 

22. 23 15 30 

(3 ); A Oph. 


23 38 17 

Em. I. sat. y^/' 

24. 8 1 9 

c5 ])^ X 

23. 

14 25 0 

d )) l;l ■' 

20 16 7 

Em. III. .sat. y 

27. 

16 51 0 

d )■> ?'* 

25. 5 36 0 

6 )> H 

28. 

20 5 59 

Km. 11. sat. 1/ 

20 20 30 

Em. II. sal. 4' 

29. 

12 22 0 

6 )) 

26. 9 44 0 

d )/ 9 

30. 

14 53 50 

^ New Moon. 

27. 11 17 0 

28. 23 23 20 

29. 22 38 41 

d )) 9 

Em. I. sat. y 
^ New AToon. 

^ greatest elong. 

31. 

20 2 38 

Em. I. sat. y 


Art. XXVIII — occedlugJi of the Rotfal Soc'ichj of Kdhi- 
burgh. (Continued from VOl. IX. p. 192.) 

Nov. f3. 1S23. — Tl IIK Iloyal Sot.lely resumed its sittin<>^s 
for the ensuing scAs.sion. 

A paper, containing- aslrommiical obsi rvations made at I’ara- 
matta and Sydney by his Excellency Sir 'J''lu)mas Ibisbanc, 
Bart. K. C. B. and Mr Ilumker, Avas read. 'I'his paper con- 
tained, 1. A series of observations on tlu' conuU of Sejitembcr 
1822,' and ai.>u llieis . * unp. s i jv, vith the result of its elliptic 
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elements. 2. Obser^'ilions on the Transit of Mercury on the 
3d November 1822, pr Thomas Brisbane having proceeded to 
Sidney, at the distanc ? of fifteen miles, for the purpose of ob- 
servJng^i^ while Mw Rumker observed it at l^aramatta. 3. Ob- 
servation^on thtf^yVintcr Solstice of 1822 ; and, 4, Observa* 
tioiis of th\Coi^t Sf Eticke during the month of June 1822. 

On the satire e#fning, there was n^ad Rcmarics (yn the Nafu^ 
raUHistorical Determination of DkiUag(\ by W. Haidinger, 
Esq. \ 

Professor Walla\ read a pajief, entitled, hwcstigation of 
Formulae for findin^fu Logarithms of TrigonomeMral Quan- 
tities from oifc another ; anti also a pajier entitled, A proposed 
Improvement In the Resolution of a Case in Plane Trigonome- 
try, 

Noi\ 17. Dr Knox read a paper On the -Limits of the Retina 
in the Eye if the Sir pi a loti go. 

Nov. 24. At a General Meeting ol‘ the Society, the following 
gentlemen were elected Office-bearers and Counsellors for the 
ensuing year ; 

Sir Walter Scott, Bart. President. 

V ice-Presiden ts , 

Rjjrht Hon- 1-ord (’hief-Baron, Lord CUenlee, 

ni T. C. Hope, Professor Russell. 

Dr Brewster, General Secretary. 

Thomas Allan, Esq. T^ea^.u^er. 

James Skene, Esq. Curator of the Museum. 

PHYSICAL CLASS. 

Alexaiidei Ir\ing, Ksq. President. John Robison, Esq. Secretary. 

Counsellors from the Physical Class. 

Sir James Hall, Bari. Robert Stevenson, Esq. 

Dr Kennedy. Sir William Arhuthnot, Bart. 

Rev. Dr Macknight. James Jordine, Esq. 

LITERARY CLASS. 

Henry Mackenzie, Esq. President. P. Ty'^tJer, Esq. Secretary. 

Counsellors from the Literary Class. 

Thomas Thomson, Esq. Professor Wilson. 

George Forbes, Esq, Sir WTiliam Hamilton, Bart 

Lordp Meadow bank. Rev. Dr Lee. 

Dec. 1. There was read a paper On Rcrnarkablc ease of 
Magnetic intensity of a Chronometer., by George Harveyi^ Esq. 
M.G.S.; M. A.S. 
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There was likewise read a paper. On Enlargement of the 
Mcmilla tf Males at the age f Pvberp^ by John Bremner, 
Esq. Member of the Royal College of Sujt^eons, London. 

Professor Russell read an account of a Parhelion obsew^^d at 
Darlington, by Mr Cuniining. 

At this meeting the following gxmtlemen Ve^'e clotted mem- 
bers: 

K OABICN. ' 

M. Thenard, Professor of Chemistry in the Collqj ,c of France. 


Oadinahy. 

Robert Knox, M. D. John Gor^.on, Esq. of CairnbuJgli. 

Robert Christisoii, M. D. l^rofcssor George / .cllic, M. D. JLeitli. 
of Medical Jurisprudence. ' * 

Dec. 15. A paper by Dr Brewster was read. On the Accom.^ 
modation f the Eye to dif event Dt stances. 

Dr Knox read a paper On the Comjmrativc Anatomy of the 
Base <f the Iris, ami (fits mode (f Union 7cith the Cornea^ and 
the Annulus albuSn 

At diis meeting, Mr Adie exhibited to the Society the expe- 
riment of Professor Dobereincr on the action of i)latina on hy- 
drogen gas, already fully explained in this Number, p. 

Professor Wallace exhibited to the Society one of‘ 'hs impro- 
ved Eidographs, for copying and reducing jdans and^ drawings. 


Art. XXIX . — Proceedings (f the Wernerian Natural His- 
tory Society. (Continued from Vol, IX. p. 390.) 

Nov. 15. 1823. — Jl. HE Secretary read a coinmunicalion 
from the Rev. Mr Dunbar of Applegarlli, confirming Shirach 
and Huber’s doctrine of the occasional conversion of the larvae 
of working bees into (jucen-bces. (Tliis pa})er is printed in the 
present Number of our Journal, p. 22.) — He likewise read a 
notice from Dr Cumine of (llasgow, regarding the formation of 
young tubers, within the substance of a large ijotato, the original 
specimen being at the same time exhibited. And also a paper 
‘‘ On the natural and econornieal history of the CoroOr-mit treef 
by Mr Marshall, staif-snrg(*on. 

At the same meeting, Dr Knox gave an account i>f the Fora- 
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men centrah of Sonimcring, as discovered by him in the eyes of 
certain reptiles, illusimting his communication by beautiful ana- 
\Jomical preparations. 

]N#*^Parry exhibited Colonel Miller'^s newly invented percus- 
sion shelly,, and an account of some very successful experi- 
ments nia<\^ wi^ ii nefrt* Leith Fort. — And Mr Nicol repeated, 
in presence i/f/th(^ meeting, Professor Dobereiner's remarkable 
experftnent, shewli^.g the ignition of the fine jx>wder of platina, 
wlieii exposed to a' stream of hydrogen gas in atmosplieric air. 

Nov. 29. — Dr kLox read a paper on the organs of digestion, 
respiration and circimtion of the Ornithorynchiis paradoxus, il- 
lustrating his»clescripLion by specimens and drawings. 

The Secretary read the concluding part of Dr Fleming’^s 
gleanings of Natural History, during a voyage along the coasts 
of Scotland in 1821 . Likewise, a notice, by Mr H. Lindsay of 
Aberdeen, oi* a shower of remarkable pyramidal hailstones, 
which fell at Aberdeen in tlunc last. 

Mr Parry exhibited some drawing*- made from carvings in 
oak, executed previous to the time of Henry VIII. And Pro- 
fesso.’ Jameson laid before the meeting a chart, shewing the 
route pi.'j\?ued by Captain Parry through various parts of Baf- 
fiifs Bay, .during the three preceding summers. 

At thi.**^ meeting the following gentlemen were elected office- 
bearers of* the Society for the ensuing year: 

Robert Jameron, Esi|. President. 

V icb-President8. 

Dr Dfivid Ritchie. R. K. Greville, Esq. 

The very Rev. Principal Raird. Rev. James Grierson^ M. D. 

Pat. Neill, Es(p Secretary. James Wilson, Esq. Librarian. 

A. G. Ellis, Esep 'Ircasurer. P. .Syme, Esq. Painter. 

COUKCIL. 

Rol>crt Raid, Esq. Alexander Adic, Esq. 

Professor Dunbar. William Drysdalc, Esq. 

Sir William Jardinc, Rart. Gilbert innes, Esep 

Professor Graham. Dr Robert Knox. 

The following new^ members were also admitted : 

Resident. 

biciiry Withani, Ewp of Lackingtoii. 

Ed^^ard William Auriol llay, Esq. A.4}. Oxon. 

The Uc\. Dr Alex. Rrunton, Edinburgli. 
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FoftBi&ir. 

The Rev. Thomas Macculloch of j^ctou. 

Corresponding. 

Mr William Macgillivray. 

Dec. 13. Dr Knox read a paper on the kidj^^ ‘vs, urirary blad- 
der, and organs of generation in the nialaiof the :Ornitilorynchiis 
paradoxus, illustrating his description by sljetclv^. Dr Yule 
gave an account of the changes produced on some tallow-ca'ijdles, 
accidentally preserved in a dry state for near ^ century, and ex- 
hibited specimens. Mr Grej^ille read an ^ount of Mr C!or- 
mack‘’s Journey across Newfoundland, in t|^^e autumn of 1822. 
(This interesting communication is printed in the present num- 
ber of this Journal p. 156., and illustrated by a ma|), construct- 
ed by Mr Cormack.) 

At the same meeting, Professor Jameson gave an account of 
thermomctric and hygrometric observations made at Port Cal- 
lao in South America, by Mr William Jameson, surgeon ; and 
read extracts of a letter, written Iron Funclial, by Mr BowdicL, 
the African traveller. 


Art. XXX. — Procccdhi^'s of the Cainbnd^r PliUoso^^uvid So^ 
ciciy^t for 1823. ((‘onliiiued from Vol. VIII. p. 3^8.) 

Fiij. 17.— A eommunicatioii was read iVom J. Hogg, 11. A., 
F. L. S., and Fellow of the C’amliridge Philosophical Socuay ; 
giving the descrij)tion of an Oolit^* Iletl in the Magnesian lime- 
stone formation, at Hartlepool in the county of Durham. 

A letter was read from W. J. Banks, M. A., Fellow of the 
Cambridge Phi Josoj)! deal Society, M. P. iia* the University, ac- 
companying a description of the late earllujuake at Alepj)o, 
transmitted to Mr Banks, by Mr Salt from Alexandria. 

A paper was read from B. lk*van, Fs(j., containing an ac- 
count of some e\[)eriments on tlic vllwatioiis of strings, by which 
it appears that the times of tlieir vibrations agi’cc w\\U those 
deduced from theory, ])y Dr Smith and others. 

March 3.— W. Whewell, M. A., Fellow of Trliiity College, 
read a notice of some iiiatlieiiiatical calculations, proceeding on 
Mr Aaipere**s theory of Filcctro-Magnetism, or, as the author 
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proposes calling it, Eiectro-Dynamics. The object of these in^ 
^estigations was to compare the results of tliis theory with that 
i# Barlow, andlwith cx|XTinient ; but they will require fur* 
ther de\ 'lopinciit, f)efore they can be considered as sufficiently 
c*omplete, , $ 

A paper 'a < regd by J'rofessor Sedgwick, M. A., F. K. S., 
of Trinity College, “ On the Association of Trap-Kocki 
with the Mount a i i lAmcsione Formatum in High Tecsdcilef 
&c. — The author omiuiences with siuine general remarks on the 
structure ol'lhe grcA calcareous chain in the north of England, 
lie then sh(‘H;s tlie gi *at importance of the transverse valleys ; 
the iij)p(‘r and lo\\()r portions of which often exhibit a double 
system of strtions, by \Nhich the relation of the formations are 
coin|)letely ascei tained. lie afterwards proceeds to examine the 
structure of tlie Higher Teesdale, and explains at considerable 
length the modifications which have aris(*niVom the existence of 
UKiny fivtts of extraordinary length and magnitude. In this 
part of the jiaper, \\ii first shews the want of eorresjKmdencc in 
the ^'rata on the two sides of the valley, vhieh extends 5 or (5 
miles at, wy ligglestone ; more es{)eeially the ajipcarance of a 
great bed >,»f‘ traj) on (lu* south-west side, to which no bed cor- 
rcsp«)nds (M the north-east sale. 

2. He d^sc^l)es the plieiiomena exhibited by the trap after 
its first a])])earaiiee in the bed of the river, till it crosses in the 
form of a gn^at dam at the High b^)rse. 

»3. He describes the aj)jH‘arance of a great fault, which inter- 
sects the whoU' valley about a mile abovi^ the High Forsc, and 
throws the \\ hole system of strata, on the north-west side of its 
range, more than 20 fathoms above their previous level. In 
the latter part of the paper, the author j)roceeds to examine the 
phenomena presented at the junction of the trap with the other 
strata, and he arrives at the following conclusions. 

(1.) That the great mass of* trap (the lohin-sill)^ may be traced 
to a point within a few hundred feet of the mass of trap, whicli 
is prolonged into the coal measures in the form of a dike. 

(2,) That I’he rchhi-sill is not a regular bed, but a great wedge- 
shaped mass, whicli becomes thickest in tile upper part of the 



374 Proceedings of the Cambridge Phihsophical Society. 

(8.) That it is interlaced with the otlier strata, in such a way 
as cannot be accounted for by any hypothesis of tranquil deposi 
tion, and subsequent dislocation. 

(4.) That the strata in contact with the t«s\o are alf^ays chan- 
ged. The limestone, under such circunastanceL is mrtially con- 
verted into a mass as white as statuary n^arl^*, in wliich the 
impressions of shells are entirely effaced. At greater distances 
from the trap the change is partial. The s^ale, under like cir- 
cumstances, undergoes many rcinarkabk^cchanges. In some 
places it is constructed into a hard porceliiinoiis mass. In others 
it puts on a slaggy cellular appearance, fand thoiaiavities are of- 
ten studded with minute garnets, &c. &c. 

From all these facts, the author concludes, 

1^/, That the great faults in Teesdale have originated in the 
operation of causes, similar to those which have produced those 
dislocations in the coal measures which are described in a pre- 
vious paper. 

2d, That the whin of Teesdale originated in the same system 
of clauses which produced (though perhaps not contemporane- 
ously), the great whin-dikes in the coal measures qf' the same 
district. / 

March 17. — Professor Sedgwick concluded the rduling of his 
paper. 

T. E. Bowdich, Estj. forwarded to the Society a Bt)Lani- 
cal description of Madeira. In this communication, Mr Bow- 
dich has given a list (including 277 genera), containing the 
indigenous, naturalized, and cultivated jJants, found in Ma- 
deira. Of the indigenous plants, he has delected 149 genera. 
He describes their geographic distribution, and concludes his 
paper with an enumeration of‘ 17 new genera, 10 of which are 
among the Cryptoganiuus, and 7 among the Plnenerogamous 
plants of tile island. 

• April 14.— W. Whcwell, M. A., Fellow of Trinity Eollcge, 
read a historical notice on the attempts which have been made 
to grind optical glasses and mirrors by machinery, and to give a 
parabolic form to them. ^ 

Rev. G. Peacoclf, M. A., F. R. S., Tutor of Trinity, com- 
meiibed a paper upon some points of mathematics (connected with 
the Newtonian discoveries. 
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A new proof of tlie pro|K)sitions respecting the coinposition 
forces, by J. King, M. A., Tutor of Queen's College was read. 

April 28. — A paper was read by Professor Cumming, On 
tlTeiRvlative Polarities of the Metals as developed by Heat, 
After not»':iiig tKe n])piirciit sinnlarity between the w^ell known 
experiment ol’ c; i citing t)y heat the opposite states of electricity 
in the tournialinc, mnd the experiments of Dr Seebeck, on a bar 
of antimony, related in the last Number of this Journal, the 
iriagiietic efleets of jical on other slmjilc metals and alloys is ex- 
amined. All the ratals were found to exhibit these effects, 
provided the extremli es of the metallic bars were at different 
leinperatnres ; wlielher this difference w' ere. produced by boaU 
ing one extremity, or by cooling tlic other. 

^Antimony and hismuth were most remarkable as prodiu*.iiig 
greater deviations than any other metals; and, under tlie same 
circumstances, the one hting positive, the otlu‘r negative. The 
electric stall's of other metals depended on the nature of tlie con- 
necting wires, and seiiiied to he modiiied Ic'ss by the galvanic 
relations of the metals, and connecting wires, than by their 
powers for conducting heat. For instance, tlie deviations caused 
by bars oi\iopper, silver, or jialiadiuin, were positive or nega- 
tive, accorilhig a*, tlie connecting wires were of silver or platina. 
Deviations were also produced, when the bars and wires were 
conipo.sed of tlie same metal. The electriMnagnetic effects ap- 
peared not to dejjond upon any peculiarity of structure, such as 
cry stall izwllon, for they were not perceptibly altered by the man- 
ner of cooling tlie bars after fusion, and they w^cre exhibited by 
fluid mercury inclosed in a glass tube. When a bar was broken 
and connected again by soldering, it acted as two distinct bars. 
The effects were not materially increased, by increasing the di- 
mensions of the metallic bars, or of the surfaces in contact; but 
were much augmented by using wires of large diameter, until 
they reached j^th of an inch, after winch tlicrc seemed to be no 
increase of powder. When tlie circuit was increased in geome- 
trical progression, the effects appeared to decrease in arithmetical 
progression. A composed of two rods of antimony and bis- 

muth, heated at both extremities, gave a di'.viation of 36” to a 
compass needle 4? inches long. A battery formed of 8 phtes of 
antimony and bismuth alternately, gavi^ some increase of power. 
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but by no means in proportion to the number of plates. This 
battery was incapable of magnetising a needle inclosed in a spiral 
wire, or of exciting commotions in the limbs of a frog. An allov 
of antimony and bisnuuh gave with a sniallicoinpass, du^*’.ons 
in the following order : 0. iW nog. ; 0, Ji0‘ 'J^os. 0. -^ihc heat 
being continued until the bar began A) nu‘lt. \^WMcn several 
wires were soldered to a metallic bar in diJ^erent ])arls of its 
length, the intermediate portions being alternately hot anti cold, 
there were as many op]»osite })oles as \vir(*s. It was theri‘(‘ore in- 
ferred, that if the experin'ient Avere pos^)le, there wouhl be 
found as many jx)Ics as tlie bar contained ntornsat different tem- 
peratures. The metallic alloys presented nothing remarkable, 
excepting that the niagiietic power of bisnmlh was readily, but 
that of‘ antimony was with difficulty eonnteracled by fusion w^iih 
other metals. No magnetic effect wiis ])ioduce(l by heating a 
tourmaline, with silver Avires coiled voinul its extremities. 

The general conclusion of the jia]j(»r was, that the magnetic 
relations of the metals as affected by heal, have little or no con- 
nection wdtii the galvanic relatitins, or their affinities for oxy- 
gen; but are considerably dependent on the condneting^ powers 
of the bars, and the Avires connected Avitli tliem« find that, 
therefore, any attempt to jilacv them in a K iics aaoi Id be incor- 
rect, unless bars and connecting Avlres of tiie same metal were 
employed. It Avas suggestedn that a pMometer might be con- 
structed on llie principle of the magnetic deviations, being em- 
ployed as measures of temperature. 

Tables of the deviations of tie* diffi^nnit metals and alloys, at 
different temperatures, and with diffcTeni etmneeling wiies, Avere 
subjoined to the papc’r. 

'May — Mr l^eacoek contiiuu*(l the reading of his paper. 

May 13. — Being the aniuversary, the Office-bearers aiul Coun- 
cil were elected for the ensuing year : 


President,— .John Havilano, M. D. St .John’s, Ucgiiis Profc.ssor of Physic. 

^ F. Thackeray, M. D. Emmanuel. 

J Rev, W. Fiirish, B. D. Magdulent*, .Jacksonian Professor. 
^Ilev. .1. Ciimming, M.A., F. R. S., M.Q. S., Trinity, Pro* 


V ice-Prcsidenls,-;' 


t 


fessor of Chemistry. 

• Treasurer,— Rev. B*, Bridge, B. D,, F. R, S., Fellow of Peterhouse, 
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I Rcv« G. Peacock, M< A., F. R. S., Tutor of Trinity. 

Secretaries, "j T. S. Henslow, M. A., M. G, S., F. L. S., St John’s Professor of 
Mineralogy. 

Stv-Y of the Rcadin ; Room, W. Whewell, M. A. F. R. S., Fellow of Trinity. 

' Rev. T. Chevallicr. M. A. Tutor of Catherine Hall. 

He»|. A. J. Carrighan, M.A. Fellow of St John’s, 

Rev. A. Dicken, M.A. Fellow of Pelerhousc. 

Ordinary Members* J. King, M. A. Tutor of Queen’s. 

of the Council, Rev. A. Sedgwick, M. A., F. R. S., M.G. S., Fellow of 
Trinity, Woodwardian Professor of Geology. 

R. Twopenny, M.*A. Fellow of St John’s. 

( M. Ramsay, M. A., F. L.S., Fellow of Jesus. 

( 'J\) in’ nytit] niicd. ) 

Am. XXXI.— SCIKNTIFK’ TNI'FJ.MGENCE. 

1. XATl'R PHn.OSOPll V. 

ASTKONOMY. 

\. Soidhcni Motion of f he FLved Stay's. — In t)iir last N urn- 
lier, [K we nienlioiied tiu* Soidhcni Motion of the lixed 

stars, wh'ch Mr Pond considcTs as dediicible from his observa- 
tions; and wc stated, at the same time, lliat this discovery was 
jiot confirnied by t1u‘ observations ol tlie Reverend Dr Rrinkley. 
Mr Pond has |)ul)liNiU‘d another ))aper on the subject, in the 
Phil. 7I/7///.V. for ^8b^3. Part. II. p. in whicli h(‘ draws the 
same eonelusions from the obscrvafmns made at Greenwich, Ar- 
magli, Westbnrv, and Palermo. 

Dr RnnLIe\, we understand, has transmitted to the Royal 
Society an elai)orate j)aper on lliat .subject, by which he endea- 
vours to ovt‘rturn Mr Pol^d^^ deductions, irorn Rradley‘*s ob- 
servations at Wansteed ar.d (ireenwieh; Ma.skc‘lyne’s at Sche- 
liallien ; Jbazzfs, at Palermo; Miidge‘’s in England; and Lamb- 
ton’s in Hindifstan ; — all of ^^llieh be considers as proving* an 
uniform variation in declination. 

Having had an opjiortunity of seeing Tables illustrative of the 
subject of tile southern motion, and highly interesting in several 
other }K)ints of view, which, we are informed, came from Dr 
Brinkley, we have obtained permission to publish them. 

VOL. \. NO. 19. J AN. 1824. 
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Natural Philosophy. — Astronomy. 

Table I. column 1. is deduced by taking the difference Iks 
tween NPD 1755 ♦ and the NPD 1800 f, and reducing lhc“ 
rate for 10 years, ^for cliange of precession, to 1818. 

Column 2. in IIkc manner, from Palermo 'I Cat. 1800, and 
Dublin Cat. 1823 g. t 

Mr Pond’s observations 1800 were made at Westbury ||* 

Tliere are two ways of considering the results in the above 
Tables. 

(1.) Mr Pond deduces, that the variations in NPD are irregular; 
and he supports his conclusion by the observations from which 
the numbers in Table 2. are comj)uted. If his observations are 
exact, this remarkable consequence follows, that the errors of 
observation at Palermo and Dublin have made the variations in 
Table 1. appear constant, which are really changeable. 

(2.) If w^c consider Table 1. as supporting an uniform varia- 
tion in NPD of each star, and there is no greater differences 
than what might be expHled Irom the unavoidable errors of 
observations, then it follow s, that the Palermo and Dublin obser- 
vations are more exact than (he Westbury and (irrecnwich ob- 
servations. 


2. Cornel of September 1822, observed at Paramatta.— T'hc 
following arc the elliptic elements of the comet observed at 
Paramatta by Sir Thomas Brisbane and Mr llumker, as com- 
municated to the Royal Society of Kdinburgh. 


Time of passing the perihelion, mean time. 

Log. of perihelion on the orbit, I „ 

Log. of dewonding node J «|«mox. 

Inclination, ..... 

Logarithm c, (3 = 82“ .M' 11"), 
l.og. ^ parameter, .... 

Sidereal revolution in clays. 


Oct. 24,221201 
i 271'* IW 
(272 42 2.3 
52 40 41 
0.9966440 
0.3585731 
663554.3 


3. Anomaly in the Figure of the Earth . — Sti many ships 
touch at Madeira, and take a new departure from it, thatyiie 
longitude of the island is a matter of considerable importance. 
Dr Tiarks w,as therefore sent out by the Hoard of Longitude to 


• Bessel, Astron. Fundament. -f- Piazzi, Great Catalogue <^‘lHt4. 

Journal ^ Science, Sept. 1822. § Phil. Trans. 1806. * 

i| For Mr Pond’s Observations, sec PhiL Trans. 1815, and 1823, Part I. 

M 2 
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ascertain it, with sixteen watches, in the summer of 1822 ; and 
a remarkable circumstance occurred, which was not within the 
object of his original mission. For, in going from Greenwi^b 
to Falmouth, a diflcrencc of longitude was found equal to 
20^ 11". 49; and, in returning 1‘roin Falmouth to Greenwich, a 
difference of 20' 11M3. Now, the difference, as determined 
from the Trigonometrical Survey (given in the third edilum of 
the requisite tables), is only 20' 6".9 ; and this variation made 
it expedient to engage J3r Tiark^ to verify ilns observations in 
the Channel. He was furnished with twenty-nine chronometers, 
and was employed from the latter end of last July till the middle? 
of September in sailing between Dover and Falmouth. His re- 
sults are as I’ollow's : 

Lonpluclc of Dover station, . . O** .V 17"..54E. 

Portsmouth Observatory. . 0 4 24 .77 W. 

Peridcnni.s Castle. . 0 20 lO .H/i W. 

Madeira, ... 1 7 ao .08 W. 

n 

From hence it is clear that the figure of the earth must be 
somewhat different I’roin that assumed for determining the lon- 
gitudes from the Trigonometrical Survey, and that about 5" 
must be added, in the latitude of the ('hannt‘l, for every 20' of 
longitude which is deduced from it. 

4. Reported Innccuninj of IIvhhcTh ( 'atalopptc . — A report 
relative to an Inaccuracy in M. Bessefs Catalogue liaving not 
only gone abroad, but having found a place in tlu‘ An rads of 
Philosophij for November, p. 397, wx* are ha|>py to liavi' it in 
our jK>w'er to eontradicl this rumour ))y the following ex- 
tract of a letter, from M. Bessel, to a gentleman in London ; 
— ‘‘ With respeet to my Catalogue of the declination of the 
principal stars, I think the information you sent me must he 
founded on some misunderstanding, as I have not tlje least suspi- 
cion that it i^ wrong. The effect produced by the bending of 
thiK telcsc()})e ol’ my eirele ap]X*ars to me to be so wc^ll deter- 
mined, that on tills point I can expect no furlber imjirovcment, 
without nmning the risk of greater inn(*curaeies. In my method 
both of ohseiw fiLli>n ami computation, I have never neglected any 
thing tlniL could lune any influeiUH* of consequence. I cannot, 
therefore, throw anv liglit on what vou mention, unUss some one 
would point out inaeeiiracies at p^e^ent nnpereeived by me. 
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which would produce an alteration. The whole of my proceed- 
ings arc laid open to every astronomer, in the seventh number of 
my Observations ; and those who devote to them an attentive 
exp^mination, will nave greater confidence in what 1 have stated, 
than by listening to any idle reports.” 

6. Anoviahj in the Sbscrvatkms at Arhury IJilL — In levelling 
from^tlre station fif Arbury Hill to the Grand Junction Canal, 
Mr B. Bevan found that the country to the north of‘ Arbury stji- 
tion fell suddenly about 400 feel, and continued at this de- 
pressed state for nine or ten miles. He therefore conceived that 
this defect of matter to the north of the station was a reason for 
supposing a deflexion of the plumb line to the southward. In 
order to ascertain the truth of this supposition, he computed the 
latitude of Arbury station from that of Blenheim, determined 
independent of any astronomical observation made at Arbury, 
and he found \l jive seconds i.tss than that shewn by the zenith 
sector; thus countenancing, in a high degree, the probability of 
local attraction by the high land to the south of the station. See 
this Journal, vol. i. p. 200. 

The following are the heights of the station which he fimiid 
by levelling. 



Mr Bevan. 

Coi. Mudf^i 

L‘. 


Feet. 

Feet. 

Diir. feet 

Wendover station., 

861 

905 

44 

Kensworth., 

HODJ 

904 

044 

Bowbrickhill, 

571 i 

683 

1114 

Arbury Hill., 

7104 

801. 

64.4 


See Phil. 

IVans. 

1823, p. 7: 


6. Sir Thomas Brisbane\s Experiments on the Pendulum . — 
By means of a pendulum belonging to the Board of I^ongitiide, 
and similar t(j that us(?d by Captain Kater and Captain Hall, 
Sir Thomas Brisbane made a series of experiments at Paramatta, 
in 1822. The pendulum having beqji swung in I^ondon, and 
observed both by Captain Kater and Sir ''Phf)mas BrlsbaruY it 
was found that it performed 86090.17 vibrations at London, in 
Lat. 51® 31*8".4, in a mean solar day, at 60® of Fahrenheit, 
and in a vacuum. At Paramatta, in E. Ltyig. 151® 0' 15", and 
S. Lat. 33®% 48' 43", the same pendulum ])erformcd 86(1^1.69 
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vibrations, according to Sir Thomas Brisbane’s observations, 
and 86028.81 according to the observations of Mr Dunlop, his 
scientific assistant. By comparing Sir Thomas’s results with 
those made in London, Captain Katcr has found that 39.07696 
inches is the length of the pendulum vibrating seconds at Para- 
matta ; .0052704 the diniinutloii of gravity from the Pole to the 

Equator, and the resulting compression, the secinids- 

pendulum at liondon being taken at 39.13989 inches. By 
comparing the same experiments with those made by Captain 
Kater, at Unst, in Lat. 60^ 45' 28" N., the diminution of gra- 
vity is .0053605, and the resulting compression. By 

comparing the results of Mr Dunlop’s observations with his own 
in London, Captain Katcr finds the length of the scconds-pen- 
dulum at Paramatta to be 39*07751, the diminution of gravity 

.0058238, and the compression Comparing these with 

the Unst observations^ the diminution of gravity is .0053298, 

and the compression 

ACOUSTICS. 

7. Eo-'perimenU cm the Velocity of Sound . — A very valual)Je 
.and elaborate series of experiments on tlie velocity of sound has 
been made at Madras, by Mr Goldingham. Various tlifferent 
measures of the velocity of sound had been obtained by different 
observers, but the discrepancies in tlieir observations were not 
supposed to arise from the condition of the atmosphere. Mr 
Goldingham made his experiments with two guns, at the dis- 
tances of 89,547 feel and 13,932.3 feet. They were 84-pounders 
charged with 8 pounds of jxiwdcr, and the experiments were 
continued during the latter part of 1880, and the whole of 1821. 
T&e following table contains the substance of these numerous 
and well-conducted experiments ; and it is curious to remark, 
Jiow the velocity gradually increases towards the middle of the 
year, and again gradually diminishes. Mr Goldingham con- 
that this regularity would be still gi'catcr, w ith the mean 
iMf. several years observations 
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Months. 

Barometer 
in Inches. 


Hygrome- 
ter, dry. 

Velocity of 
Sound in a 
Second in 
Feet. 

•Taiuiiiry, 

30.124 

79''.0.5 

WtSBjM 

1101 

Febru.'iry, 

30.126 

78 .8* 


1117 

March, 

30.y72 

82 .SO 


1139 

April. 

30.031 

85 ,79 


1145 

May, ^ 

2!).Hf)2 

88 .11 

19 .92 

1151 

.Tunc, 

20.907 

87 .10 

24.77 

1157 

.Jut}, 

• 29.914 

86 .65 

27 .85 

1164 

August, 

! 29.931 

85 .02 

21 ,54 

1163 

September, 

1 29.9<i3 

84 .49 

18 .97 • 

1152 

October, 

30.05H 

84 .3.r 

18 .23 

1128 

November, 

30.12.5 

81 .35 

H .18 

1101 

December, 

30.0H7 

79 .37 

J .43 

1099 


Mr Goldinghain concludes, that for cacli degree of tlie ther- 
tuonieler feet may be allowed in the velocity of sound lor a 
second; for each degree of the hygrometer 1.4* feet; and for 
^\,th of‘ an inch of the baroineler 9.S feet. He concludes that 
10 feet [»er second is tlic diflerenee of the vt^loeit y of sound be- 
tween a eaJni and in a moderate breeze, anil 21 { feet in a second, 
or 127^'} in a minute, is llie diflerenee, when the >vind is in the 
<lirection of the motion of sound, or oj)j)osed to it. — See P/M 
Trans, 1823, p. 9(M40, and pp. 177, 178. of this Number. 

MAGNKTISM. 

8. Magnetism of Titanhnn. Cohalt and Nic/icl, — Dr Wol- 
laston liaving formerly been of opinion, (see tliis Journaly vol. ix. 
p. 403.), that tlie entire crystals of Titanium >vere not attract- 
iblc by'tlie Magnet when llicy were freed from adhering par- 
ticles of iron, had occasion to re-examine them, and found this 
opinion incorrect. Altliough the crystals arc, in tins state, not 
sufficiently attractible to be wholly su{)jK)rtcd by the magnet; 
yet, when a crystal is supported by a line thread, the force of 
attraction is sufficient to draw it about 20® fjoni the jierpendi- 
cular, and, consetjuenlly, the force of attraction is equal to 
about onc-tliird the w^eightof the metal. A cubic piece of soft 
iron, of the same size, and weighing half a grain, had its ai/raft- 
tive force to the same magnet such that it was able to lift fnmi 80 
to 90 times* its weight of a silver chain. Cobalt carried Ironi 60 
to 60 times its w'eifjht ; and NicJccl from 20 to 30 times its own 
weight. Dr Wollaston considers that the presence of 
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part of iron, as an alloy, would be sufficient to account for its 
magnetical qualities. Dr Wollaston has detected, by chemical 
means, a small quantity of Iron in Titanium, but not enough 
to account for its apparent magnetism. 

9. Experiments of Mr limhic and Mr Christie on the Di- 
urnal Variatim of the Needle. — Two very able and elaborate 
papers on this curious subject, by these two ‘ ctive and acute 
philosophers, have just appeared in the PhiL Trans, for ifeS, 
Part 2d. 

From the minuteness of tlu^ daily variation, and the extreme 
difficulty of measuring it excepting with the nicest instruments, 
its laws, and conse(|uently its cause, are ^till undisetnered. It 
occurred to Mr Harlow, that this deviation might be increased, 
bodi in the horizontal and in the dipping needle, to between h 
and 4 degrees, by reducing the directive power of the needle, by 
means of one or two magnets so dis])osed, as to mask at least, 
in part, the terrestrial influenee. blxperimeril proved tliis idea 
to be correct; and Mr Harlow aeeordingly institiilcd a series ot 
experiments. Mr Clu'islie, to whom Mr Harlow comiiuinieatcd 
his views, also began the* incjuiry. 

Mr Barlow used a tlelicale and light needle, indies long; 
and, by metuis of two magnets, be kojit the needle balanced in 
different directions of the eom])as^, and in these diWerent directions 
he observed the daily changes in its position. The following were 
his results for the horizontal needle. 

When the N. end of the needle was directed to any jioint 
from the S. to NNW., its motion, during the forenoon, is to- 
wards the left hand, advancing, tlierefore, to some jxiint between 
the NNW. and N. When the N. end is directed towards any 
point between the N. and SSE., it passes to the right hand, ad- 
vancing still to some point between the N. and NNW. Hence, 
there ought to be some direction between these limits, viz. be- 

and vW fe. and ft^T?i.,*vn xvVndi \\\e da\\^ 

rAoflbn is zero, or at least a ininiimuj). Mr Harlow likewise eon- 
eJudffs, that the dally change is not prochiced by a general de- 
flection of the directive power of the earth, but by. an inen^ase 
and decrease of atti-actioii oi‘ some point between the N, and 
NNW., or between the S. and SSE. 
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Having reduced the power of a dip])ing needle nearly 8 times, 
by two magnets placed in the line of the dip, Mr Barlow ob- 
served, that it passed siuldenly from one half-quarter degree to 
another, more or less, so as to give a difference in the dip of 1 
in one day. It seldom, however, shewed any tendency to re- 
turn, thoiigli, when vihi^aled at night, it commonly look up its 
morning position, ^The same sort ol daily motion appeared 
whethdt the face of the instrument was to the E., W., N., or S. 
Mr Barlow is of opinion, that llie soJar light, and ilbt the solar 
heat, is the principal operativi* agent*iii producing the daily va- 
riation. 

KL1XTKU IT\ . 


10. Electricity produced by reparation of parts . — In the 
fin5 water-proof cloths manufactured by ('liarles Macintosh, Estj. 
of Glasgow, where two pieces are cemented together by caout- 
chouc, dissolved in coal-tar oil, the adhesion is so c()m})lete, that 
when the two are t()rii from one another in the dark, there is a 
blight flash of electric light, similar to what is produced by tear- 
ing asunder plates of* mica, by bursting Prince lluperOs drops, 
or by breaking barley sugar, or sugar candy. Upon trying tins 
experiment witli differimt substances, we found that flashes of 
light were distinctly produced, by tearing quickly a jriece of cot- 
ton cloth. 


1 1 . Prof. Cum m in ft \s Table of ' Th errno- Elcctncft . — In t lie 
following table of tbermo-electries, by Professor (hmnning, each 
substance "is positive to all below, and negative to all above it, two 
being used together. 


Bisiniith. 

Cobalt, 

Brass, 

Mcrcurj, | 

Silver, 

CopjK-r, 

Nickel, f 

Tin, 

Gold, 

Platina, 

1 .ead. 

Zinc. 

Palladium. 

Khodium. 



Chiircoaly \ 
Plumbago, f 
Iron, 1 
Arsenic, I 
Antimony. 


Annals o/ Phil. \ol. v*\. ITO, N. S. 


' KLECTRO-MAGNETISM. f 

12. New Phemmic7ion in Electro-Magnetism . — Sir II. Davy 
found, that when two >\'ires were placed in a basin of mercury, 
perpendicular to the surface, and in the volt^iic circuit of a Ixit- 
tery, with laHge plates, and the pole of a powerful magnet held 
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either above or below the wires, tlie mercury immediately began 
to revolve round the wire as an axis, and with a highly iiu Teased 
velocity when the opposite ]rM)Ies of two magnets were used, one 
being above, and the otlier below. IVfasses of mercury, several 
inches in diameter, were set in motion, and made to revolve in 
this manner, whenever the pole of tlifc magnet was held near 
the perpendicular of the wire; but when the pole was held above 
the mercury between the t\vo wires, the circular motion deased ; 
and currenfti took place in the mercury in opposite directions, 
one to the right, and the other to the lelt, of* the magnet. Sir 
Humphry next inverted the form of the experiment, lie took 
two copper-wi res of about Jth of an inch in dianieter, the ends of 
which were flat, and carefully polished, and passed them through 
two holes 3 inches apart in the bottom of a glass basin, and per- 
pendicular to it. They were cemented into the basin, and made 
non-conductors by sealing-wax, excej)l at the polislied ends. 
The basin was then filled with mercury to the height of j\th of 
an inch above the wires. The moment the contacts were made, 
the mercury was immediately seen iti violent agitation ; its sur- 
face became elevated into a small cone above each of the wires; 
— waves flowed in all directions from these cones, and the only 
point of rest was apparently where they met in the centre of the 
mercury between the two wdres. On lioiding a powerful mag- 
net some inches above one of the cones, its a]>ex was diminished 
and its base extended : by lowering llie jwilc farther these effects 
were increased, and the undulations became feebler ; and at a 
smaller distance, the surface of the mercury became plain, and 
rotation slowly commenced round the wire. The elevations 
and depressions in some experiments were ^thor f^th of an inch. 
— Sec Phil, Trans, 1823, p. 15G. 

• METEOltOLOOY. 

13. Mean Tempcratiirc of London for 1822. — It appears 
fcoin the Meteorological Journal kept in tlii' Royal Society’s 
apartments, and just puldished, that the mean temperature of 
London by Six’s thermometer is Fahrenheit, and by obser- 
vations made at 8 a. m. and 2 r. m. that it is '53*'.8, results 
which apj)car to be perfectly irreconcilable with one another, 
unksss by supposing elllier great errors ol’chservaffion, or great 


J 
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defects in the instruments employed. As observations made at 
8 A. M. give nearly the mean temperature of the day, and as 
observations made at 2 p. m* give a temperature very much 
higher than the mean, it is clear that the mean of these must 
give a result far too great for the mean temperature ; that is, 
53°.8, upon the suppcjsitifm of the correctest instruments and tlie 
correctest observatisjns, is far above the mean temperature of 
1822. This, then, lieing quite demonstrable, how comes it that 
tlie self-registering thermometer of Six, which gives the daily 
maximum and minimum (the ineai) observations of which is 
nearer the mean temperature than 8*' and 2^), should give 
for the mean temperature 55®? This observation merits the 
particular notice of those immediately interested in the correct- 
nelfe of the Royal Society\s observations.— The mean height of 
the barometer for 1822 was 29®.863, and the quantity of rain 
18.068 inches. See Phil. Trans. 1823, Part I. 

Mean Temperature of the Canaries . — The following are 
the mean monthly temperatures of St Croix, at Tencriffe, in W. 
l.ong. 16® 16' 48", and N. Lat. 28® 28' 30", according to the 
accurate obseiwations of Don Francisco Escolar. 

Jan., 17*'. 69 Centig. May, 22®. 29 Scplemher, 25°. 24 

February, 17.94 June, 23.27 October, 23.70 

March, ^19.54 July, 25.15 Noveml)er, 21 ,35 

April, 19.62 August, 26 .05 December, 19.06 

The mean of these is 2F.74. .Hence Ave have 

Mean temperature of St Croix, . , . 71°.91 Falir. 

Do. calculated by Dr Brewster’s formula, (86°.3 sin D)~-34, 71 .13 

Difference, 0 .78 

15- Temperature of the Springs an Ben Nevis . — A young 
friend communicated to us the following notice in regard to the 
temperature of the springs of Ben Nevis, and Avhich agree in a 
general way with those we have made on that celebrated moun- 
tain. He examined four of the springs ; but as one oi* them ran 
near the surface of the ground for a considerable distance before 
it made its exit, he did not record its temperature. Of the otj^er 
three, one was about 1200 feet from the base, another about 
2000 feet, and the third was the well near the summit. Wh&in 
he left Fort William the thermometer stood in the shade aW 5Cr^* 
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(8 A. M.) ; at the spring 1200 feet from the base, it stood at 
48% and in the spring at 41® 5. At the second spring, elevated 
about 2000 feet, the temperature of the air was 47% of the wa- 
ter 88® ; and the temperature of the tliird spring 86% while that 
of the surrounding air was 46®. 

16. Great Heat at Nexo South Wales . — Dr Winterbottom 
informs us, that a particular friend, and a vc"y careful observer, 
saw the thermometer rise, at New South Wales, to 112% and 
continue so nearly a week *. The effects of this heat upon the 
human body were extremely distressing, producing extreme 
languor, and incapability of exertion. A gentleman remarkably 
robust and active, out of bravado, to show that he could do 
what not a man in the colony dared to attempt, took his gun, 
and went out in pursuit of game ; hut he was very soon ol)li- 
ged to return, and found some difficulty in doing so. They 
both described this degree of heat to be so excessive, as to give 
them a conviction of not being able to support a tenij)erature of 
only a few degrees higher. The effects of this IicmI ujion ani- 
mals was such, that the parrotpicts droj>ped down dead iji the 
open air. In Africa, where Dr W. resided four years, he once 
observed the thermometer stand at 108' in the shade, and pla- 
ced upon the ground (speaking from memory) at 138‘. In the 
Soosoo Country, to the N. of Sierra Leone, at a considerable 
distance inland, he walked one day about twenty miles, wlu'n the 
thermometer, observed by i)r Afzelius, at ])resent Professor of 
Botany at Upsal, stood at 99^" in the shade ; which degree of 
heat was by no means disagreeable, nor (wen suspected to la* so 
great by at least 10% owing to a pleasant hree/e tihich met him. 
We judge very inaccurately of heat by our feelings, and are 
more affected by a sudden diminution of 10® of heat than by a 
much greater increase. The lowest degree of heat l)r W. ever 
witnessed in Africa was about half an hour before sun-rise, when 
the mercury stood at 68% and to the feelings, the cold resembled 

jp We strongly siis])cct some error in this observation. It stood at 96° at Ho- 
bart Town on the 3d February 1822, but never rose above 90° during the rest of 
thf year. At Macquarrie Harbour the maximum was 94° on the 1st January 
4^23; and during Oxlcy^ cxiiedition, the highest seems to have been 81°, 
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tlmt of a sharp frosty morning in England. In an account of 
Sierra IjCone, published a few years ago, is contained a few Ob- 
servations upon the Seasons, &c., the accuracy of which may 
be relied on. 

17. Results of a Svr k^ of Hydro-iherviomctrical Observations 
made in the Frith Forth . — It is necessary for uic to stale, in 
I he first j)lace, that tjie observations from w hich these results 
were extracted, were made at the request of a friend in Leith, to 
whom I am indt‘bted for tlie use of the thermometers, and also 
for mud) valuable information on this interesting subject. The 
observations were made with every possible care, and with as 
much regularity as my other affairs would admit oi‘. The fol- 
lowing are the llcsults of my endeavours to investigate this 
branch of Natural History. 

l.v^. The greatest diflerence in temperature between the air 
and surface-water, observed during the whole series, was 
and — ^d^ Between the J38th of July and the 
iiOthof August, the mean temperature of the air and surface- 
waters was -4- 3^() and — G .33. The range of the thermome- 
ter in the air was observed to be, during that period, between 
62 .5 and 4*7 — 15^5. The mean temperature of the surface- 
water 53.10, and that of (he air 54^95. 3rf, Iji the month of 
September, (*he mean diflerence of the temperatures of the air 
and surface was + 2 .58, and — 3''.59. The range of the ther- 
mometer in the air during the month was between 61® and 
r= 15 *, and at the surface between SO"" and 51^ = 5°. The 
mean temj^erature of the air 54°.26, and that of the surface-w a- 
ter 52‘'.99. 4M , In the month of October, the mean difference in 
the temperatures of the air and surface-water was-f 4'’and — 2®.87. 
The range of the thermometer in the air during the month W'as 
between 53®.() and 39® .0 (=14'\0), and at the surface between 61® 
and 45®. The mean temperature of the air 46®.34, and that of 
the surface- whaler 47®. 67. 5th^ That although the temperature 

of the air has on some days varied 10®, that of the surface- wat^r, 
on the same' day, has not altered more than 1°, or 1®.5, 4'd 


• By the .sigjj + it must 1)C understood that the water was warmer than th^ 
air, and — the contrary. 
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sometimes has been quite stationary. With respect to the tem- 
perature below the surface, i have every reason to believe it 
to be the same as the surface-water (at least at such inconsi- 
derable depths as occur in the Frith), and what little difference the 
Register Thermometer has given, I rather suspect, has proceed- 
ed more from some undue movement in the index than from 
any real change in the temperature of the water. — JoiiKrFiiEM- 
BLY, R. N. Assistant Maritime Surveyor of his Majesty'' s Sur- 
veying Brig Investigator. 

18. Temperature of the Caribbean Sea at great Depths,^-^ 
On the lf3th November 1822, in W. Long. 83 J*, and N. Lat. 
20^% between Grand Cayman Island and Cape St Antonio, 
Captain Sabine found that the temperature of the sea, at a depth 
of six thousand feet, was 45“.5 of Fahrenheit, the temperature 
at the surface being 83° The difference of temperature was 
therefore 37“.5. M. Perron had formerly found this difference to 
be 38° in 6* of N. I^at. and at a depth of 1200 feet, and 42 ^n 
N. Lat. 4®, at a depth of 2144 feet. Captain Sabine used Six’s 
registering thermometer, made on purpose for the experiment. 
—See Phil. Trans. 1823, pp. 288, 289. 


IJ. CHEMISTRY. 

19« Determination ()f the Masses of the Molecules of Bodies, 
—A very elaborate memoir on this subject, entitled NouveUcs 
Considerations sur la Thcorie des propoHions determinees dans 
les combinaison^ ef sur la determination^ des Masses des Mole- 
cules des CorpSy has just been published by the Chevalier Avo- 
grado, ill the Mcnioi'ie della Beale Aectdcmia dclle Seienze di Tn- 
rinOj tom. xxvi. p. 1. As it occupies no less than 162 pages, we 
cannot pretend to give any thing like an analysis of it. The 
Chevalier Avogrado has already published his general views on 
the subject in the Journal de Physique for July 1811, and Fc- 
bmary 1814. In the first part of the present paper, he resumes 
tKe consideration of these, and in the second part he treats of 
tne masses of the molecules of particular substances, and of their 
combinations. The following are the principal results, 
we have gleaned from different parts of the memoir. 
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Substances. 

Mass of the Mole- 
cules, that of Oxy. 
gen being taken at 
unity. 

Mass of the Mole- 
cules, that of Hy- 
drogen being taken 
at unity. 

Hydrogen, 

0.0634 

— 

Oxygen 


16.036 

Water, 

1.1248 

18.026 

Azote, 

0.«78161 

13.9733 

("hlorine, * 

2.2585 

36.124 

Carbon, • 

0.75392 

12.0823 

Sulphur; 

2-2447 

32.683 

Fluoriuin, 

M25 

18.000 

Boriiiin, 

0.931 * 

14.700 

Potassium, 

4-89915 

78.400 

Sodium, 

5.8184 

93.000 

Calcium, 

5.1206 

82.000 

Magnesium, 


101.300 

Borium, 

17.1386 

271.000 

Sti'onliiini, 

10.946 

175.000 . 

Siliciiiiri, 

1.9761 

31.600 

Aluniinum, 

2.2822 

36.200 

Mercury, 

25.316 

40.5.000 

Silver, 

13.51605 

216.000 

Gold, 

24.86 

398.000 

Platina, 

24.30452 

.389.000 

Lead, 

25.8900 

414.000 

Iron, 

6.7843 

108.500 

Copper, 

7.9139 

127.000 

Manganese, 

7.11575 

114.000 

Tungsten, 

24.15378 / 

386.000 

Zinc, 

8.0645 

129.000 

Molyhden.^ 

5.968 

95.500 

Antimony, 

8.0645 

129.000 

Arsciiiiun, 

• 

4.70385 

75.000 


20. ApjdiaUlafi of tin: Theory of Determinate Proportions to 

()} prank Qnnpoands. — The Chevalier Avogrado has published 
ill the same vcJiime of the Turin Memoires, p. 44}0-607, a me- 
moir entitled Sur la manicre de rammer les composes organiques 
anx lolv oy'ditiahrs des proportions determinees. In this able 
memoir, which is unsusceptible of abridgment, he treats of bina- 
ry, ternary, aud quaternary combinations, viz. those formed 
either of carbon and hydrogen, such as naphtha; or carbon, hy- 
drogen, and oxygen, such as sugar, alcohol, ether, and most suli- 
stances of vegetables ; or carbon, hydrogen, oxygen, and azote, 
such as fi brine, usus, uric acid, &c. . 

21. Simple •Method of liquefying the Gases . — Sir H. DaW 
has recently used a very simple method of liquifying the gasm. 
fjy the application of heat. It consists in placing the gas in pn^ 
leg of a bent sealed tube confined by mercury, and applying 
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heat to cihcr^ aholioL^ or waiei^ in the other end. In this way, 
by the pressure of the vapour of ether, he liciuified prussic gas, 
and sulphuf'CQUs arid gas. When these gases were reprodueed 
they occasioned cold. — See Phil. IVans. 1823, p. 203. 


22. On the ExpansUm of Gases of (Afferent densities by Heat. 
—In order to determine the law of expansion of gases of difiFerent 
densities, Sir H. Davy included dry atmospherical air iit a tube 
of mercury, and having raised its temperature from 32^ Fahr. 
to 212®, he marked its cx])ansion. The same volume of air, 
but of double and of more than triple the density under a pres- 
sure of 30"’ and 65 inches of mercury, were heated in the s^ime 
manner and in the same tubes, and when the necessary correc- 
tions were made for the difference of pressure of' the remewed 
columns of mercury, it was found that .the expansions were 
exactly the same. Sir Humphry next constructed an appara- 
tus, in which the ex[)ansion of rare air confined by columns of 
mercury were examined and compared with the expansim^-ur 
equal volumes of air under common pressure ; and he found, 
that, for an equal number of degrees of Fahrenheifs scale, 
and between 32® and 212®, the expansions were j>recisely ecjual, 
whether the air was one-half one-third., or one^sixlh of its natu- 
ral density. Similar results were obtained with air condensed 
.six, and expanded fifteen, times. — Phil. Trans. If 523, j). 205. 

23. On Bitumen In Stone . — The Jlight Honourable' George 
Knox, whose experiments on the subject we slightly noticed in 
our last, has subjected various minerals to distillation, for the 
purpose of obtaining their volatile ingredients. He (obtained 


prom Arran ritchatoiie, 

Pearlstone, 

Rasuf^ic (Ireenstone, 
Amj'gclaloid, 

Wacke fronj Disco Island 

Iron-clay from Howth, 
Hornblende, * - 
'roumialine, 

Augite, - , 
Serpentine, 

Clay-slate, 

White I'elspar. 


( 2 per cent, of Ritunit'n. 

1 2.5 of Water. 

2.5 Do. and floating Ritumen. 

1.75 Pure Ritunien. 

3.1 Rituminous Water. 

{ 1 1.42 Do., 4 ci}bic inches of (''arbonic Acid, 
and a of carburetted Hydrogen, 

4 Rittunen. 

0.75 Rituminous Water. 

0.7 Ditto. 

0.:i5 Bitumen. 

- iO.5 Rituminous Water- 
3.0 Ditto. 

0.35 Ditto. 



0umutry. 


m 


Miriiilite, 

Adhesive-slate, 

Alien, 

Pearl-while ^ 
commoii Qiiurlz, j 
Carrara Alarblo, 
i.uculHte, 

( )l)sidliin, . t 
Amygdaloid, - • 
Bole, 


3.75 Ditto. 

18.5 Water of Bitumen. 

1.33 Bituminous Water. 

O.l Fetid Bituminous-Water. 

0.1+ Water. 

'I'raccs of. 

0.2 Bitu.minous Water. 

3.1 Ditto. 

Considerable ditto. 


Animonia was found in many cascs^ but Mr Knox considers it 
as a product and not an cduct, arising from the decomposition 
of the bitumen, cither by tlie iron of the retort, or the carbon of 
the stove at a high temperature. In these distillations a matter 
often condensed in the retort, tvhicli was exceedingly volatile, 

* and which was easily nused in vapour by the heat of the hand. Mr 
Knox concludes by recommending to chemists a previous distil- 
lation ill all analyses of stony substances, in order to obtain the 
ili|liid bitumen, and also the carbon which has escaped in the 
shape of gas ; and also that the residuum in the retort should be 
afterwards examined for the remaining carbon, either by burning 
it oft*, or in such other manner as may seem best to the operator. 
—See Phil. Trans. p. 517--5S8. 

24. Composition ofJ(imcs''s Powder. — Mr Pliillips has found 
James’s powder from Messrs NewlM3rry, to consist of 
Peroxide of Antimony, - - 56.0 

Phosphate of Lime, - ^ - 42.2 

Oxide of Antimony, impurity and loss, - 1.8 


100.0 

Ann. qfPhd. v. 1 *. J819. N. S» 

25. Gold crystallised Jrarn its solution in Sulphuric Kther,-^ 
Having allowed a solution of gold in sulphuric ether to stand 

Jour years in a vessel, with a cork and a piece of leather tied 
over it, Mr Sivright found that a great part of the liquid had 
evaporated, leaving the gold in the form of a thin plate, which 
has the usual brightness of pure gold, and resembles the flat pioces 
of native copper found in Cornwall. There were distinct c^s* 
tals in one or two parts of the plate. 

26. On tht Fusion of Plumbago and Charcoal.-^A& th# ex- 
periments of Professor Silliman, which we have given in our 
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two last numbers, hare excited much interest, wc shall lay be- 
fore our readers the following observations which have been pre- 
viously made on the subject, and which have been sent us by a 
correspondent. “ Carbon, says Sir H. Davy, whetlier coherent 
as charcoal, or in powder, is infusible b^ any heat that has hi- 
therto been applied. I have exposed it to th*^* powers of intense 
ignition of different voltaic batteries ; that of Mr Children, men- 
tioned page 151., one of 40 double plates 18 inches square, and 
the battery of 2000 double }flates, both in vacuo and in the com- 
pressed gases, on which it had no powder of chemical action. A 
little hydrogen was given off from it; it slowly volatilized in these 
experiments, and the part remmning w'as much harder than be- 
fore, so as in one case to scratch glass ; the lustre was greater ; but 
Its other jn'operlies were unalteretl ; there was no appearance of • 
fusion.” Dr Clarke exposed a diamond of 6 carats, of an amber 
colour, to the flame of the gas blo^vpipe. It became colourless and 
transparent,— after this it became white and opake, and by cont 
tinuing the heat, it w'as entirely volatilized in about three minutes. 
Glancc-coal from the Calton Ilill, according to Mr Sivrighf s ex- 
periments, when heated in tlie focus of an 18 inch silvered mirror, 
was slowly volatilised, but there was no appearance of lusion. 
The substance found under the gas retorts was volatilized in 
the same way with a slight smell of ether, but it was not fused. 
Dr Clark says, that the fusion of plumbago witli the gas blow- 
pipe was attended with a vivid scintillation. The surlace was 
covered with a number of minute globules ; some of which ex- 
hibited a limpid and highly transparent glass, others a glass of 
a brown hue ; the larger globules being jet black and opake, 
witli a dark metallic lustre. With the common blowpipe, Mr 
Sivright found that black globules were formed on the surface 
of plumbago, but no transparent ones. In the focus ol‘ the 
mirror it luxiame brown, with small white specks and black 
globules on its surface. The globules are probably an iron 
dag. They are hard enough to, scratch glass. The w^liite 
specks are perhaps silica, or some earth which the heat obtain^ 
ey in this way is not sufficient to fuse. 

27* Cagnard de la Tour's Experiments on the Vaporisation 

Fluids . — In our last volume, p. 199, we gave a general no- 
iWm these curious experiments. M. Cagnard de la Tour has 
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prosecuted the subject to a greater length, and obtained several 
interesting results. When one of his tubes, containing water and 
a little sulphiiret of carbon was heated, the water became at first 
milky, then transparent, with a slight green tinge, and after* 
wards almost black by increasing the temperature. The sul* 
phuret of carbon became lighter than the water during the ex- 
periiQent, and floated on it some time before it became all va- 
pour. As the tube'cooled, the green colour diminished, and the 
fluids took their first state, the water having m yellowish tinge. 
When a little chlorate of potash was put into the tube along 
with the alxjve fluids, the heat first dissolved the salt ; but upon 
cooling, the water became milky, and the floating sulphuret of 
carbon fell to the bottom with the crystallizing salt. At a higher 
heat, the liquor liecamc suddenly of a pure lemon-yellow colour, 
accompanied with eflervesccnce, and the formation of an oily-look- 
ing globule ; wliich, oia cooling, remained liquid at the bottom of 
the tube, without any crystals being formed. With a still higher 
heat, the yellow liquid disappeared, and was replaced by a small 
globule of liquid sulphur, which, by additional heat, assumed 
the colour and transparency of ruby, but resumed the appear- 
ance of siilpliur by cooling. No trace of sulphuret of carlxiii 
appeared in the tube, excepting that, at a certain heat, the water 
became bluish, though it was always colourless when cold. This 
coloration did not appear in another tube, where the proportion 
of chlorate of potash was greater. Small acicular crystals some- 
times Ibrlncd in these tubes in groups of five or six about a central 
point; and once the whole mass was crystallizech When the water 
was aloni*, the transparency of the glass was always affected, 
but never along with other substances. The sulphuret of carbon 
goes into vapour at 220® of Reaumur, the proportion of fluid to 
the contents of the tube being as 8 to 20. It then exerts a pres- 
sure of 77.8 atmospheres, the pressure gradually increasing with 
the heat both below and above 220^ The following results 
were obtained with Ethir, when the volume of liquid was 7, and 
that ©f the tube 20. 
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Temp, 

Preaaure in 

Temp, 

preaaure in 

^ Reaumur, 

Atmoapherea, 

Reaumur, 

Atmospheres, 


5.6 

180 

68-8 

100 

10.6 

200 

86.3 

120 

• 18.0 

240 

119.4 • 

Into vapour at 150 

, 37.5 

260 

130.9 


When the volume of ctlier was SJ, and the tube 20, he ob- 
tained the following results. ^ ^ 


Temp. 

Id. 

Temp. 

Id. 

Reawmr. 

Atmospheres. 

Reaumur. 

Atmospheres. 

100® 

Hit) 

160 

50.5 

120 

22.5 

180 

. 63.5 

130 

28.5 

200 

. 70.5 

140 

35.0 

230 

81.0 

Into vapour at 1 50 

42.0 

260 

94.0 

III 
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MINERALOGY. 

28. Cluiractersqf Amber. — 1. Amber has never the lengthen- 

ed or drop-form of the gum animi, or other substances with 
which it may be confounded. 2. Amber has always a richer colour 
than the resins, &c., which are comparatively watery, thin, and 
feeble in colour. 3. It has a j)eculiar lustre, indicating a higher 
refractive power than resins, &c. * 4. Amber, on rujbbing, gives 
out a different smell from the resins, with which it might be con- 
founded. 6, Both resins and amber are electric. 6. If the spe- 
cimen is held against a red-hot iron, the smell of the smohe will 
distinguish it from tlie resins or gum animi, gum opal, &c. 7. 

Hauy’s Drop Character is not good. 

29. Rose 071 Felspar^ AlhliCy Lahradorltc^ a7ul Anorthite. — M . 
Gustavus Rose of Berlin, has published a highly interesting and 
elaborate paper, in the Jwwa/m der Physilc^ &c, of Gilbert, for 
February 1823, on the substances formerly comprised under the 
name of Felspar, which he divides into four species, viz. Felspar, 
Albite, Labradorite, and Anorthite, differing from each other 
in their form, and in several other characters, as also by the re- 
sulis of their chemical analysis. 


Amber has a lower refractive power than several of the g«ims.-.£o. 
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The most remarkable differences are contained m the follow- 
ing Table: — 


F&f'ms in Gcnerah 



Felspar, 


AnorthiU, 


Weiss, Unitai'v. Weiss, Unitary. Weiss, 

%eini-pri5inatic. "fctarto-prisma- Tetarto-prisma- Tetarto-prisma- 
— Mohs. I tic.— tic— AfoAtf. tic— il/oA*. 


Mea>6'ure6‘ the principal Angles j referring to the figures 

Ilaiiy, 


110 51 
115 6 
119 52 
122 15 
117 53 
Hose, 


Specific Gravity according to Rose, 




Anorthite, 

94.“ 

12' 

110 

57 

122 

2 

120 

30 

117 

28 

Hone. 




Felspar, 



Chemical Characters calculated according to Fortniilre cstublished 
• hy experiment. 




Silica, - 1 

Aluiiiina, - 
Pf»tiis>h, 

Soda, 

I.iine, 

Oxide of Iron, 
Water, . 
Magncbia, 



Albite. 

Labradorite 
from La- 
brador, by 
j Klaproth, 

Anorthite 
from Monte 
Somma, by 
Rose, 

69.79 

19.79 

55,75 

26,50 

UA9 

34., 4-6 




Mr Rose !ias given the following chemical formulae alongfwith 
the analyses. 
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Felspar, . . KS^ + 3 AS^ 

Albite, . . NS«+3AS5 

Labradorite, . NS^ 3 CS5 4* 12 AS 

AnorthJte, . . MS 4 * 2 CS + B AS 

Of these, Felspar is said to occur most commonly ; Albite, be- 
sides the Swedish localities, is mentioned from Arendal, from 
several places in the Alps, from Kerabinsk ii\. Siberia, Scotland, 
&c. ; Labradorite is noticed from the coast of .Labrador, and from 
Ingria; Anorthitc has hitherto been found only in blocks of 
limestone from Monte Somma. 

We understand that almost a year before the publication of 
this paper, M. Mohs and M. Haidinger had obtained nearly 
the same results as to the difierences prevailing among the 
forms, specific gravity and other properties of these substances, 
and considered them accordingly as diflerent species (Edin-^ 
htirgh Philosophical Journal^ No. XVI. p. 287.), with the 
exception only of Anorthite. But they observed some diflcrence 
in the angles of certain tetarto-prismatic varieties from the Alps, 
and in their specific gravity, which is between 2.5 and 2.6, and 
very likely may lead to the estal)lishment of another species. 
Tlie last of these is probably the same as that which has been 
observed by M. Breithaupt of Frcyberg, in some varieties from 
Tdplitz, in Saxony, and of which he intc-nds to give a full de- 
scription in a particular paper on these substances. Messrs 
Brooke, Levy, and l‘hillips, have likewise ascertained the dif- 
ference between st)me of the above mentioned spc-cies ; and Mr 
Brooke has given the name of Cieavelandite to what formerly 
had been called Albite. From the united labours of .so many 
mineralogists, directed towards the same object, wo may expect 
in a short time to become more intimately accpiainted with these 
substances ; and we arc ijcrfcctly convinced, tlial it would he a 
matter of the highest importance to Join with these inc][uirics 
sucli as are directed towards their optical properties. 

ZOOLOGY. 

30. T/te Woodcock . — Our friend Major Morison. remarks in a 
lettpt^ us, that theije are “ few birds among the migratory class, 
character, under this head, invites a greater fi(;ld for Bpc*cu- 
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lation than the Woodcock. Previous, however, to my advancing 
reasons for such an opinion, I beg to communicate the account 
which is given of the woodcock in Bewick’s History of Birds. 
— *‘*It is said to inliabit every climate ; it leaves the countries 
bordering upon the Baltic in the autumn and setting-in of win- 
ter, o^ Its route ^to this country. They do not come in large 
llcKik’S, but keep dropping in upon our shores singly, or some- 
times in pairs, from the beginning of October till December, 
TJiey must have the instinctive prqfiaution of landing only in the 
night, or in dark misty weather, for they are never seen to ar- 
rive; but are frequently discovered the next morning in any 
ditcli which aflbrds shelter, the more particularly after extra- 
ovdinary fatigue occasioned by the adverse gales, which they often 
have to encounter in tlicir aerial voyage. They do not remain 
near the shore, to lake their rest, longer than a day, but common- 
ly find themselves sufficiently recruited in that lime, to proceed 
inland, to tlie very same haunts which they left the preceding 
season.” — Two cases are advanced in support of this last asser- 
tion ; the first is, that, in the winter of 1797, the gamekeeper of 
E. Pleydell, Es([. of Whitcombe, in Dorsetshire, brought him 
a woodcock, which he had caught in a net set for rabbits, alive 
and unliuit. Mr Pleydell marked the date upon a small piece 
of thill braes, bent it round the wcKidcock’s leg, and let it fly. 
In December in the next year, Mr Plcytlcll shot this bird, with 
the brass about its leg, in the very same wood where it had 
been first caught by the gamekeeper. The second case is that 
of a white woodcock having been seen three successive win- 
ters in Penrice Wtxid, near Penrice Castle, Glamorganshire, 
It was repeatedly flushed and shot at during that time, in 
the very same place where it was first discovered. At last, 
it was found dead, with several others, whic^i had perished 
by the severity of the weather in the winter of 1793. — 
In further jircxif of the woodcock returning to its former haunt, 
I have to state, that one was seen in Ireland some years ago, of 
a slate-colour, on a particular estate, three successive winters ; its 
existence, however, was not prolonged from a succession of un- 
fortunate shots, as mentioned of the bird In Wales, but from a 
very differeftt cause. The proprietor of the spot which this 
woodcock had chosen for its retreat^ was a sportsman, and meet- 
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ing willi it early in the .first season, was surprised with its pe- 
culiar colour, and aware of this species of bird being attached, 
like the swallow, to particular places, was desirous of preserving 
it, which wish he had made known in the neighbourhood;' but 
at last, a stranger from a distance, wdu\ had not heard of tlie 
wished-for exception, ai)proaching the bird’s retreat, effected its 
destruction. The inhabitants on the east coast of EnglJfid arc 
decidedly of opinion, that the woodcocks come from the east- 
ward ; while those on the west coast are equally positive these 
birds come from the westward. This is a point it may be diffi- 
cult to determine ; certain it is, however, tliat whencesover they 
may come, their condition on their appearance in tlie autumn, is 
invariably such as strongly to indicate that the (,ountries they 
left are remotely situated.- Previous to the arrival of the wood- 
cocks in Cornwall, they are met with in numbers in the Scilly 
Islands, which are situated seventeen miles to the westward of 
the Lizard ; and where, at the commencement of the sc^asqn, 
they are in such an exhausted state as to be easily caught. They 
so regulate their flight, that their approach to those islands has 
never been observed,— their descent must, therefore, occur by 
night ; their stay at the Scilly Islands docs not exceed the day, 
and on the approach of night, they again take flight to the east- 
ward. There is a light-house among the Long-Ships, a reef of 
rocks so called, situated about two miles to the* westward of 
tlie LandVEnd ; and it frequently happens in the month of 
October, that woodcocks arc found dead under the strong glass 
that protects the light : the birds during the night having been 
attracted by the brilliant glare, and flying against the glass with 
great force, are instantly killed ; and as this circumstance occurs 
on the west side of the light-house, it is advanced among other 
reasons in sujiport of the assertion, that the woodcocks come 
from the westward. It is not, however, the particular direction 
of the woodcock on its approach to our shores ; but the great 
distance of its flight which creates astonishment, esjiccially in 
those who are familiar with this bird, from its efforts when dis- 
turbed, appealing so ill suited to a long or protracted flight : the 
surprise may still be heightened by the circumstance, that amidst 
the great number of birds of the migratory class, w'hich have. In 
a truly exhausted state, lal^n refuge on the masts, rigging, and 
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decks of ships at sea, I have not been able to trace a angle in* 
stance, either of a woodcock having recourse to such ah aid, or 
that it has been enumerated among the thousands of birds that 
have* from time to time been found drowned on the shores of 
the ocean. Further, tile period for the appearance of the wood- 
cock ill England, ^oes not seem to be retarded by either a long 
series^of calm, moderate, or tempestuous weather, or from the 
long prevalence of the wind in any particular quarter : hence it 
may be inferred, that the woodcock is favoured by nature with 
an instinct peculiar to its species ; which, during its transit from 
one country to another, however distant, insures its safety. This 
may give some weight to the hyjx>thesis of the existence of cur- 
rents in the higher regions of the atmosphere, which set in the dU 
rcction convenient for the transport of the woodcock, both in its 
approach and retiring from this island ; and that the extraordi- 
nary instinct to which I have alluded, enables this bird in th6 
ouCset to soar to such a height as to avail itself of their influence; 
which being gained, it is conveyed away with a rapidity of 
which we may form some idea, when the fact is stated, of bal- 
loons being propelled or hurried along from forty, to a rate 
exceeding eighty miles an hour. The great accuracy with which 
the woodcock is enabled to drop on an island, (however small), 
in the ocean, at a great distance from the main land, and in the 
darkest night, may proceed from the marked change in the air 
over the land which the bird feels even at an immense altitude.'’ 

IV. GENEllAI. SCIENCE, 

31. Chinese Year, — Mr Davis has shewn that the Chinese 

year is a lunar year, consisting of 12 months of 29 and 30 days 
alternately, with the triennial intercalation of a thirteenth month, 
or ratlier an intercalation seven times in nineteen years, to make 
the year correspond more nearly with the sun's course. It has 
not been ascertained why they fix upon the 15th . degree of 
Aquarius as a rule for regulating the commencement of their 
lunar year ; but they have an annual festival about the recur- 
rence of this 'period, which resembles the deification of the bull 
Apis. See PhU, Trans, 1823, p. 94. ^ 

32. Introduction of' Vaccination into Mr Davis, in 

the paper just quoted (p. 92), mentions the following curiovis 
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fact. When Dr Pearson made the Chinese his invaluable pre- 
sent of the vaccine inoculation, it was accompanied by a small 
pamphlet, in Chinese, containing a few necessary directions as to 
the use of the virus, and stating the discovery to have been 
English* A purijkd edition of this little book was vci*y soon after 
published, in which not one word was retained as to its origin, 
nor any trace by which it could be known that the discovery of 
vaccination was otherwise than Chinese. 

38. Cutting of Steel hij Soft Iron. — The very remarkable 
experiment on this subject whicli we described in our last Num- 
ber, p. 409.5 been successfully repeated by Mr Perkins. A 
piece of large hard file was cut by him into deep notches by the 
burr of soft iron. When the burr was applied against the flat 
surface of the file, the teeth were removed without any sensible 
elevation of the temperature of the metal. The burr was not 
reduced in size or weight, but had acquired a very hard surface 
at the cutting part. > 

34. Granite for London Bridge.’^ this gi’and national 
work is about to be erected, a considerable discussion lias arisen 
respecting the materials of wisich it is to be built. It is agreed 
on all hands that the stone must be Granite ; and that the gra- 
nite employed must be the strongest in Grc?at Pritain. In an 
article in the Journal of the Bopal Insitlviion^\o\. XVI. p. 30. 
it is taken for granted tliat the Cornish granite is to be used ; 
but the writer of that article, when b.e made this siipjjosi- 
tion, was certainly aware of the Interesting ex]K‘riments of 
Mr George Rennie, on the strength of llie granite from Aber- 
deen, published in the Philosophical Transactions for 1818, 
p. 131, 132. In that paper, which the anonymous writer (juotes, 
Mr Rennie states, that a 1 ^ inch cube of Cornish granite is 
crushed with a force of 14,302 lb. avoirdupois, whereas it re- 
quired 24,556 lb. avoirdupois to crush a similar cube of Aber- 
deen granite. Mr Rennie found also, that the Aberdeen gra- 
nite possessed the valuable properly of being lighter than the 
Cornish granite, the specific gravity of the forrner.being 2.625, 
and that of the latter 2.662. Hence it may be shewn, that a pil- 
lar of Cornish granite will crush at its base, if its height is 5498 
feet, ‘whereas a pillar of Aberdeenshire granite will "not crush at 
its base till it reaches the enormous height of 9600 feet. In con- 
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sequence of this decided Superiority of AbexdSI&ili j^anitc, the 
arch-stones of the Bridge of Aberdeen, built of Aberdeai gra^ 
nitc‘, have only about me^half the deptli of the arcb^stonea^of 
the Strand Bridge built of Cornish granite, although the span of 
the arch in the former is about 10 feet wider than the spandT 
the arch in the latter. The Committee of Management of tto 
Lou^n Bridge has advertised for specimens of Granite from 
diflerent ])arts of the kingdom, and their relative strengths are 
to be determined by llie Koyal Society of London. 

Aiit. XXXIL -— of Patents gi'anted in Scotland Jinm 

Sih Auffusi to 4th December 1823. 

Of. To John Bltlkr and Ellis GleKave, of Mancli^mter, 
in tlic county ofT.aiicasU r, machine-makers, and partners in busi* 
ness, for “ a new machine-engine, or mechanical contrivance, fur 
feeding or siip])ly5iig steam-boiler furnaces, or otJier furnaces, 
with coals, cokes, or other fuel, by machinery, whereby the 
quantity of smoke proceeding therefrom is greatly reduced, and 
a great snving is eflected in the quantity of fuel consumed, and 
in the labour necessary lor feeding and sujiplying the same 
therewith.'” Scaled at Edinburgh 28lh August 1823. 

22. To Tiro*MAs Leach, of Friday Street, London, mer- 
cliant, for improvements in certain parts of the machinery for 
roving, spinning wool, cotton, silk, flax, and all otlier fibrous 
substancts.*’’’ Sealed at Edinburgh Gth September 1823. 

23. To Thomas Hancock, of Goswcll, Parish of St LukcX 
Old Street, county of Middlesex, patent cork-manufacturer, for 

an improvement in the preparation of various useful purpose's 
of pitch and of tar, sejiarately or in union, by an admixture 
of other ingredients with either or both of them.*” Sealed at 
Edinburgh 5th September 1823. 

24. To Aiiciiibald Buchanan, of Catrine Cotton-Works, 
one of the partners of the house of James Finlay and Co. mer- 
chants in Glasgow, for aninventipn of an improvement in the 
construction of weaving-looms, impelled by machinery, whereby 
a greater quantity of cloth may be w eaved hi a given time, with* 
out injury to the fabric, than by any application of powor for 
that purpose heretofore employed.? Sealed at Edinburgh 10th 
October 1823. 
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•■■ 9$. To Aechibald Robinson, oS Red-Lion 

SiaSBeit, Fsri^ oif & George the Martyr, county of Middlesex, 
** certain improvements in the mode of preparing the ve- 
l^etable matter commbnly called Pearl Barley, and Gritls or 
Groats, made from the corns of barleyuand oats, by which ma- 
terial, when BO prepared,a superior mucila^nous beverage may be 
produced in a few minutes.” Sealed at Edinburgh Sd Oct.lfSSS. 

26. To JoHH.HENFaY, of Little Henry Street, Waterloo 
Road, county of Surrey, engineer, and Augustus Afplegath, 
of Duke Street, Stamford Street, Blackfriars, county of Surrey, 
printer, for “ invenUon of certain machinery for casting types." 
^paled at Edinburgh 17th October 1823. 

27. To William Robson, of St Dunstan's Hill, Tower 
Str^t, XiOndon, printer and stationer, for “ a method to prevent 
or protect against, fraudulent practices upon bankers' checks, bills 
of exchange, and various species of mercantile, commercial, and 
other correspondence." Sealed at Edinburgh 17th October 1823. 

28. To Joseph Johnston, of Waterloo Bridge Wharf, coun- 
ty of Middlesex, for “ certain improvements on drags to be 
used for carriages." Sealed at Edinburgh 17th October 1823. 

29. To JosauAH Tayloe Beale, of Christian Street, St 
George’s in die East, cabinet-maker, and Thomas Timothy 
Benningfielp, of White-Chapel, High Street, county of Mid- 
dlesex, tobacco mfmufocturer, for “ certain improvements in 
steam-en^nes." Sealed at Edinburgh 23d October 1823. 

80. To Charles Anthony Deanf., of Charles Street, Dept- 
ford, in the county of Kent, ship-caulker, for “ an appai-atus or 
machine to be worn by persons entering rooms or odier places 
filled with smoke or other vapour, for the purpose of extinguish- 
ing fire, or extricating persons or property therein." Sealed at 
Edinburgh 4th December 1833. 

81. To Fuancis Gybbon Spilsbury, of Walsall, county of 
Stafford, for certain improvements in tanning." Sealed at 
Edinburgh 4th December 1823. 

83. To Joseph Rogerson Collee, of Castle-Magna, near 
Mallow, in the county of Cork, clerk, for “ certmn improve- 
ments in wind musical instruments." Scaled at Edinburgh 4th 
December ,1828. 

P. ItdMS, Printer. 
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Art. I . — On an apparent Paradoxical Galvanic Exptrimmi. 

* IJy J. C. Oersted, Professor of Chemistry and Natui^ Phi- 
losophy in the .University of Copenhagen, and F. R. S. E. 
Communicated by the Author. 

In a Memoir, published some months ago, by M. Von Moll^ 
at Utrecht *, this philosopher (already known from various expo* 
rimental researches) describes an experiment, which, at fii^ 
sight, appears to indicate a new class of galvanic phenomena. 

I have submitted this experiment to an attentive examination^ 
Fig. 1 . of Plate VII. is the apparatus of M. Von Moll. ABCD 
is a perpendicular section of a plate of zinc, bent in such a way 
that its extremities touch, and form a closed circuit. NS is a 
magnetip needle, properly suspended. The part A of the cir- 
cuit is plunged ill acidulated water. 

If any jx)int of this circuit under the water be touched by a 
piece of brass, the motion of the needle indicates an electric cur- 
rent. In order to be certain that the metallic continuity was not 
interrupted by the interposition of a part of the fluid, I substi- 
tuted for that in Fig. 1., the circuit ABCDE, Fig. 2,, cut out 
of a plate of zinc. The effect described by the Dutch philoso- 
pher was produced by this circuit likewise ; but I soon disco- 
vered that it was owing to the ordinary galvanic circuits, like 
that formed oby the copper GH, the zinc GA, and the fluid be- 

* pyU Journal, vol% ix. p. 167> 
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tween H and A, or, as in that in Fig. S. formed by the copper 
JK, the ainc KC, and the fluid. 

The contact of the copper and zinc above the water, or at the 
surface of the water, produces no effect.^ In order to make 
myself sure that a collateral galvanic circuit w^ capable of pro- 
du(^g such an effect on a homogeneous ntetalllc circuit, I made 
the construction shewn at Fig 4., in which ABHDE is the same 
homogeneous circuit as before, but JGP is arch of copper, 
in contact with the zinc at J, and separated from it at F by a 
fold A 2; of paper wetted in acidulated water. In alternately 
opening and closing this circuit, I found that the needle moved 
as in the preceding, cases. This construction may therefore be 
consideped as composed of a galvanic circuit JGFJ, and a con- 
ductor JCDEBAF, which transmits a current similar to that 
transmitted by JGF. 

This explanaticHi is confirmed by an experiment made with 
the construction represented in Fig. 5. in which ZZ is a plate of 
idnc, CCCC a plate of copper, and AA a vessel of acidulated 
waters When a magnetic needle is placed at NS, it is deflect- 
ed according to the known laws ; but, if to this circuit there be 
added the conductor KKK, a part of the electricity passes in it, 
and acts more feebly on the needle, from being at a greater 
distance from it. The effect of the second conductor becomes 
more striking when the needle is placed at n r, and When (after 
having noted its deviation) the conductor KKK is added ; be- 
cause, in this case, the second conductor being above the- needle, 
tends to give it a contrary deflexion to that ^ven by the first 
conductor, which is below it. These experiments have the same 
result when ZZ is made of copper, and CCC of zinc. 

On applying all this to the constructions in Figs 3. and 3., we 
observe, that CDEB A- is the same thing as the second conduc- 
tor in Fig. S. and that the current in the part D£ (Figs. 2. and 
5 .) should have the same direction as in the part C A (to winch 
it is paraUel)^ in the same manner tliat the currents are similar 
in CCC and KKK, in Fig. 6. This being granted, we can 
determine the direction of the current in all the odier parts of 
6DEBA (Figs. 3. and 30) experiments with the needle will 
confirm the predictions of the theory. In some experiments, M. 
IJbn jUjIJI substituted a plate of zinc for the copper, with which he 




touched the zinc circuit, and produced eiecttfikinagiietic eflhcUl 
by these means also. This is likewise reducible to a collat^ 
galvanic mrcuit ; for I have proved, by experiments publuhed '' 
two years ago, that a galvamc mrcuit may be made for a short 
space, by two plates of zinc and a liquid, provided that one ct 
the plates be brought into contact with the liquid before the 
other. • 


Aet. lI.’-‘Remarks made during part of a Journey from 
Christiemia to Ber^i, in tite Summer 0^1821. By Profes- 
sor Hansteen *. 

On the 2Sd of June 1 went from Christiania to Kong$berg» 
in order to go westward into Tdemarkcn, to visit the celelbrated 
Riukand Fall, and the not less remarkable Gousta Field, which, 
so far as I know, is the highest mountain in the south of Nor* 
way. From that I intended to proceed northward through 
>}ummedal to the borders of Hallingdal, and thence to Eidford 
in Bergenstift. As geographical measurements had not extends 
cd to this part of the country, I expected to find oonsidcrahlc 
inaccuracies in Fontoppidan's map, and therefore took with me 
a sextant, chronometer, barometer, and thermometer, to settle, so 
far as it might be in my powder, any geographical points. 1 
was besides interested in making some magnetical observations 
in the west of Norway : for the western variation of the magnetic 
needle h greatest towards the west, and its inclination and inten* 
sity are greatest towards the north. As experience had taught 
me tliat mountains have a certiun influence on these three mag^ 
netic phenomena, I wished to examine this matter more narrow*- 
ly in the mountainous district of the west. For this purpose I 
carried with me a small aximuth compass, an instrui^entfor 
measuring the declination, and an apparatus with a pi^ndulum 
for determining the strength of the magnetism of the earth at 
different places. 

At Kongsberg, on the 23d of June, we found, by a series of 
observations^ the latitude of the place 69® 40' 8.8" : the chrono- 
meter gave thc'difference of time W. of Chpstiania 4' 16f The 
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mean <^foiir obBeryadmu by the barometer, gave the height of 
Kongabeig above the level of the sea at 479 Rhenish feet 

About Dunserud, which lies a Norw^jum mile* on this 
dde of Kongsberg, we begin already to enter the mountainous 
region ; but as a good carriage road is kept for the si^e of 
the diver-works all the way to Ecmgsberg, the inconvenience 
oS mountain travelling is not felt till we aie on the weSl dde 
of that town. For a mile farther on, tilf you come to Moe, 
a small carriage may get on with difficulty ; but the whole of 
the rest of the way must be travelled on horseback or on foot, 
and all baggage must be carried balanced <m each dde of a horse. 
To my misfortune I still kept my little car, and as my aged 
gmde, as he has dncc acknowledged, had not been that way, for 
Ae last forty years, he mistook the road, and while, to recover 
it again, he drove along foot-paths, through bushes and under- 
wood, which threatened every moment to upset the car, or at 
least to tumble out the instruments, in an instant, horse and car 
sunk deep in a morass, from which he succeeded in getting them 
drawn out, after four peasants had toiled at the work for an 
hour and a half with all their strength. 

After you come to tlic farm-house of Bolkedd, you have to 
ascend a conddcrable hill, called Bolkeheia, the height of which 
above the sea we found to be 1763 feet Here you are suddenly 
struck with the sight of an imporing range of mn ii nt Aipii>, five 
Afferent mountains, like a row of the scenes of a theatre, shew 
themsdves in the back ground, each more distant and liighcr 
and bluer than the others. Farther back Gkmsta raises liis ma- 
jestic siunmit, like a sliarp-pointed wedge. From this place the 
road again descends till you come to Tindsioe, the height of 
which we found to be 61£ feet. 

My little adventure in the morass between Kongsberg and 
Bolketio, had detidned me so long, that though, on the £4th of 
June, I had set out by mne in the morning, I did not reach 
Bolkerio till about 6vc in the afternoon, completdy cxliausted 
by the burning heat of the sun. At Buewatcr, at a height of 
1471 feet above the level of the sea, the thermometer stood at 
W of Reaumur (72 J® Falir.), in the shade, at a quarter after 
_ 

Tfie Norwegian xnitei is nearly seven English, about 6^^^. TraTulator, 
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three in the afternoon ; at Bolkesio Heia, a height of ITSSdpMCf 
it stood at SO* (77* F.) at a quarter past four ; and at BolkaiUti 
a height of 1240 feet, at 19® (74|* F.), half an hour past 
I determined, therefore, to remain at this latter place till Mict 
morning, and to makh several astronomical and 
vations, for whicjfi the beauty of the weather and this singmildy 
favourable restin^place, gave me so good an opportunity* A£* 
ter my instruments were unpacked and set up, young and old 
of both sexes, from the grandmother trembling with age to the 
four year-old boy, in his bare shirt, on account of the heat, crept 
up to the sextant, which stood on a low foot on the ground, to 
view the coloured images of the sun. They were particularly 
delighted to see these images approach one another, or separate 
from one another, as the sun descended. The women especially, 
both here and on all other occasions, broke out into repeated ex* 
clamations of wonder at this sight. 

" The hypochondriac inhabitant of towns, the functions of 
whose body are half suspended by his sedentary employment, 
and the vivacity of whose mind is often sunk in unsodid egotisni 
and half cultivation, should now and then take a journey to a 
mountainous country. The functions of the body are not mofe 
quickened by the pure air of the mountains and the exertions of 
the journey, than the mind is exhilarated by the grand sceneiy 
of Nature, and the uncorrupted character of the amiable pef^le 
who inhabit them. Honesty, frankness, naivete, a good Under- 
standing, a cheerful temper, and an uncommon tact for what is 
becoming in conduct, are the characteristics of these children of 
nature. The stranga* is immediately addressed with the bto- 
ihcrly TJmi. Bank and titles are unknown to them. /They are 
anxious to learn his name, especially his Christian name, and his 
purpose ; not as a couple of foreign travellers thought, from bus* 
jHcion, but because, by means of the name and other circumstan- 
ces, they endeavour to fix an event interesting to them in their 
memory ; for, in these remote regions, the arrival of a stranger is 

* I have observed here, as w^ll as in other places, that in narrow moimtSin 
tracts, the gejieral rule does not always hold that the heat decreases as we rise 
higher. This has sometimes an unfavourable effect on our barometrical tneasure* 
scents. 
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a^Nxynte tuidf remarkable occurraace. If you remun with 
. tJiffli a little whil^ win the mountain peasant's confidence, 
jnwi’irill srasedmes see him, at your departure, take out a litde 
jpddEet-book, and insert in it die name of hisguest. It was with 
. Miprise I heard several peasants in We^rddal, repeat the 
names Esmark, Smith, Schow, Flor and Dahl, and, in short, 
ofidl the persons who bad visited Riukaqdfall, or ascended 
Gousta, while all they had undertaken was still fresh in thdr 
meoiories. The scarcity of incident is probably likewise the 
eadse that the mountain peasant is commonly so much interested 
in the political scenes of the great theatre of Europe. After the 
first explanations are over^ the traveller is eagerly questioned if 
Jkfaere is any where an appearance of war. The Greeks^ war of 
Freedom was therefore the first, and the measures of tlie Stor- 
thing, die second subject, which at this time were usually 
brought on the carpet. Many of them read carefully the news* 
papm's, which are lent to them by the clergymen, or other offi- 
cial persons in the neighbourhood : they are commonly well 
versed in the geography of Europe, and particularly in the an- 
cient history of their own country. Snorre Sturlcson, Bast* 
liolm's Philosophy for the unlearned, and the works of several 
of oar later popular writers, are to be found in a row on a shelf 
in the house. 

Agriculture is here inconsiderable ; and as we approach nearer 
the limit of snow, becomes impossible. But the more advantage- 
ous becomes the rearing of cattle. The vigorous mountain 
plants give the cattle a degree of fatness, which the more luxu- 
riant grass of the lower plains cannot produce. The greater 
part, therefore, of the peasant's food, consists of milk. The la- 
borious exertion of climbing the mountains, gives full play to 
the muscles of their thighs and legs, so that they are generally of 
a handsome and vigorous make, particularly well adapted for 
all bodily exercises, and for the wild flings of their own national 
dance. 

An attachment to what is old is characteristic of. the moun- 
tain peasant. Nothing new has been able to intrude itself in- 
to these lofty regions. The national costumes, which are for 
the most part neat, and in good taste, and much better suited to 
,.the peasant than a bad imitation of the dress of the towns, is 
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here found unchanged. At a time when we ettw anstioosly leiqk* 
ing after popular traditions and stories, and all tiie otiier ^a^^ 
meats of antiquity, it mi^t be worth while to think 
ving a true repesentation of ev^ Norwegian oostnme, bdtan^ 
they finally disappear* We have good reason to exptid SHM 
contributions to /uch a purpose, frmn our distinguish^ 
scape painter Fliftfoe. Wc find here, also, manes which are 
morials of the time of Snorri Sturleson. Thus 1 found at Foa- 
sum near Riukandfall, two tisteraof the name Lovei and Thu* 
ri, two brothers of the name of Baard and'Tboromodon Har*^ 
dahgerfield ; Ouen (Odin) is common in many plaees. < 
Journeys by water in Beigenstift, are both tedious loidix^ 
pensive. Every prson who accompanies you must reeeiye 
a mile, beside an acknowledgment for the boat You can sdi* 
dom get on with fewer than four rowers^ and if jrou are in haste 
you must take six. If they row a mile in three hours, you eats* 
rrt;)t complain ; and if the wind and current are against you, iit 
is a chance but you take double the time. If you have a foir 
wind for a little while, the people dt with the sheets in thstr 
hand, to be ready to haul down the sails in an insUmt; for no- 
thing is more unsteady than tiie wind in the Bergenfiords* la 
the turning of a hand, it flits round to all the points in the com* 
pass, as it beats on different corners of the lofty precipices. *lSie 
eye has nothing cheerful to dwdl upon. Scarcely a blade of grass 
or a twig, is to be seen on the black mountain walls. The best 
thing one can do to pass the time, is to lie down and sleep.; and 
the lx)atmen generally make preparation to accommodate you in 
this respect, by fenrming, in the back end of the boat, a kind of 
couch, of leaves and small twigs. One of my rowers held me 
awake by his satirical remarks. His sarcasms ran *^80 near the. 
boundaries between joke and earnest, that 1 did not know very 
well how to take them, and at last began to get a Kttle sulky 
I believe, however, without good reason. In the humorous 
and comic in an unknown language, and the language of the 
peasant may be considered as such to an inhabitant of the 
town, there is often a great deal connected with local circumstan- 
ces, with which we must be fam^iar before we can enter into 
About half past ten in the evening the boat lay to, by the 
side of the garden of the clergyman in Ullcnsvang. Aait was . 
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iQ the.,eV^emng I first went up to the house to make in- 
when I learned that Dean Nils Herzberg had already 
igatpe to b^. As 1 was not sufficiently accustomed to the prac- 
tice very common in iJorway, of converting, if not palaces, at 
}eeat private houses, into Caravanserais, a liberty which the 
l^lbcking state of the inns frequently obliges the traveller to 
and as 1 knew that it was not fair to disturb a clergyman 
m|;$^urday,— in short as I did not consider it as very seemjy 
ti^ i pay my introductory visit to a stranger after he was in bed 
^ bis first sle^, I resolved to lodge with a peasant close 
by the parsonage. This peasant was a tenant of the clergy- 
and from him 1 received ^he unpleasant information, that 
the Dean was to set off early next morning to perform Divine 
Service at Einzervig, and from thence, without stopping, to go 
<mix> his brother Dean Chrisdan Herzberg^s in Findaas, on 
Bommel island, there to assist at the Bishop's vidtation. This 
piece of news was a thunderbolt in my ears ; I stood so much 
in need of a day's rest and recreation ; and the hope of this, to- 
gether with that of making the acquaintance of a very worthy 
inaii,:and a man of science, was at once frustrated. I had tasted 
nothing the whole day but a piece of rusty smoked herring, 
wbich 1 got at a place where we rest^ by the way, and which, 
together with the motion of the waves, occasioned me some un- 
{deasant sensation. When I entered the peasant's house, he him- 
self was sitting on a chair in the middle of the floor of the large 
smoking room ; while his wife, as it was Saturday evening, was 
occupied in the very necessary task, as it appeared, of combing 
and cleaning his Jong hair, hanging down over his eyes and 
ears* This operation still more increased the irregular motions 
of my stomach. At last he said to her, That is enough on 
which the wife went to set before me milk, and bread and butter. 
Although my body trembled from exhaustion, it was scarcely 
possible for me to taste a bit. I got a clean bed, however, and 
early in the morning was awakened out of a sound sleep by a 
man in a white night-cap and slippers, with a tobacco-pipe in 
his hand, who stood in the middle of the floor, scolding with 
all his might, and fuming his iiight-cap from one ear to the 
otheit On coming to myself, after a little consideration, I per- 
ceived it was Dean Herzberg, who, in most hospitable terms, was 
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upbriuding me for not having wakened him the eY^m^g bdTor^ 
From this moment all the difficulties of my journey ceased^ Md 
as the port of the country which I afterwards went through is be(<» 
ter known, my remaining adventures shall be very shortly toM* 
The Dcofii had the goodness to put off his journey to 
daas, till mid-day of tlie 9tli of July, tl)at J might make my oik 
servA:ions at Icisur^ This whole neighbourhood i3» in a singu^ 
lar degree, remarkaolc, both from the natural appearance of the 
place, and from the monuments o:Q former times. Sorfiord or 
southfiord, on the eastern side of which Ullenswang lies, is faofo 
very narrow, about 3500 ells, or onc-fifth of a Norwegian mile 
in breadth. The mountain on the western side, which is apps^ 
rently above 4000, or, according to Dean Herzberg, above 
5000 feet high, rises almost perpendicularly over tip sea. Upon 
its upper surface, lies the extensive glacier of ilrolgefond, fiVe 
miles (above 35 English) in length from north to south, and 
from 1 to 2 in breadth from east to west. It is said, that, un* 
der this glacier, has been buried a whole district, called the pOi- 
rish of Folgedal, in which both priests and people were very 
wicked ; and that, in consequence of this, there fell such a quan« 
tity of snow, that the great valley they inhabited was filled up 
with it, to the very top of the mountain. This circumstance is 
mentioned by Pontoppidan, in his Natural History of Norway. 
As a confirihation that the district has been inhabited, although 
the late Professor Smith, not without reason, considers it as im- 
probable either on historical or physical grounds, it is affirmed 
that the streams which flow from the glacier often bring with 
them pieces of hand-mills, pieces of timber cut with tlie axe, qld 
casks, tubs, and other household articles. If 1 am not mistaken 
I have read similar stories of other glaciers. That this one is 
increasing yearly in lieight, seems probable from tbe^ following 
circumstance : An aged peasant, still alive, told Dean Herzberg, 
that, either in his own or his fatlier'^s youth, one could just see 
the upper line of the glacier over the mountains which lay be- 
fore his house ; whereas now a very con^derable porUon of it is 
seen. That such a monstrous mass of ice should increase ailer 
it has once been formed, 1 can readily edneeive ; but how it 
ishould havd been first formed on a mountain, the height of 
which is considerably less than that of the summit of Haxdan* 
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where wo such masses of solid ioe are to be found, is a 
4hillSg more difficult to be accounted for* Our assumptions with 
iNgssrd to the line of snow, become, in this manner, less certain. 
Jtfay not the diffenent specific component parts of mountains, 
th^ a dilCferent capacity for retaining heatft Melhinks I 
liaye somewhere read a remark, that hills cmtaining metals are 
unfiivouraUe to vegetation, insomuch that ijvoods seldom thrive 
cm tbenu The electro-chemical operation which such a combi, 
niltioii must of necessity produce, may probably decompose the 
Mipours dissolved in the atmcKspbere, and thus promote the crys. 
tallisation of snow and ice. I believe Dean Herzberg has at* 
tempted an explanadon of this difficulty ; and it is to be wished 
llljet he would publish his opinion on the subject. None ican 
bmtmr judgs^ an object than those who have it daily before their 
eyes, and the matter seems to me worthy of investigation. 

On the west side of the Fiord, south-west from the parsonage 
house, lies the old house of Aga. The buildings about this aeat 
are of uncommon size and age, and constructed in a very singu- 
lar manner. One chamber in particular is very remarkable. 
One beam is thicker than two of the largest of such as we have 
at present. The doors are as large as church d(K)rs. Inhere 
are neatly built cellars below ; there is a burying vault and a 
beautiful frui;t garden. In short, this house is distinguished in 
all respects from all other timber buildings; and is 'Supposed to 
have been erected in the time of Magnus the Crowned, (Mag- 
nus Erlingsen ?) At this scat also, lived several of the illustrious 
men of Hardanger, such as Bryniolfir Johnsen, who is supposed 
to have been the same person who is so often mentioned in the 
histoiy of Hacon the old ; his son Provost Eric Bryniolf, who 
waa alive in King Eric the priest-hatcris time in 1298, and who 
is said to have been drowned by the headland near Hestham- 
mer^ in commemoration of which accident, a stone-cross was set 
•up, which is said to be still standing there. The last lies buried 
in Ullensvang Church, at least there is to be seen there a grave- 
stone of white marble, with this inscription ; Here, lies Sygurth 
Bryniolf 's son at Aga. Here also lived Thormodaga, a man 
who has much benefited the parish of Kintseroig, since he was 
thej^g; who introduced into it apple-trees, by planting a 
which is still called Thormod^'s apple. The first 
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tree he planted, and which Deto Gerard MilaoD sayil ute 
100 years old in his time, is still fittanding at Aga, and notaitfllh- 
fltanding its age, which must exceed 8S0 years, it still Sur|IMNMi 
in fruitfulness any of its descendants. This Thormod, thatt^ 
fore, who must have lived in the time of Frederick II. is lllk 
servedly remembered with gratitude in Hardanger. The pttb‘ 
sent possessor of tl^is place is the very respectable peasant 
Joanne Aga, who was a member of Storthing in 1818, and who, 
both among his fellow representatives, and among all the peo- 
ple of Christiania who knew him, acquired the most honourable 
estimation. 

Close by the clergyman's grounds lies the farm of Oppedal, 
the^^largest and the highest rated in the tax-books in all HlKu 
danger. On this there was formerly a church, before that of 
Ullcnsvang was built. In the garden belonging to the house, 
are still found remains of the church-yard. There was also a 
convent, of which the cellars are still to be seen. North-west 
from Oppodal on the sea-side, there is the very old house of 
Holland. The ground was the property of two sisters of high 
rank and very rich, who it is said had a private passage under 
ground from the house of the one to the other, of which there arc 
yet some traces. Both Oppedal and Holland, are remaiicable for 
beautiful orchards, where the finest fruit-trees are produced, eau 
]X!cially of t^at kind which is called the Helland apple, and 
which ha,^ long been in great request in Bergen. 

Ullensoang Church, and the parsonage-house, from their si- 
tuation with regard to the mountains, are exposed to the most 
violent storms. About twelve years ago, if I remember right, 
such a storm completely overthrew a wing of the latter, in such 
a manner, that it was with difficulty the Dean and his family 
escaped from the ruins with their lives. A large bam has been 
several times beaten down, and it is only by a new construction, 
and by the propping of immense beams, that it is now put in con-* 
dilion to resist the force of the storm. This bam, like all tb%r 
other buildings in Hardanger, is covered above with large thin 
flags, some of which are two or three ells square. The railing 
round the parsonage garden has been so often blown down by 
the storm, though every time the Dean put it up again stroAger 
and better than before, that he has been at last obliged to change 
his plan. lie has set it with one foot loose on the* ground ; ao- 
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lliprduig as the violence of the storm increases, this goes with an 
iltBgiilar motion inwards, stopping when it has formed such an 
ftngle with the Vnnd that the oblique force of this is no longer 
Iftiie to overcome its resistance. The sharpness of the angle 
adms forms a measure of the strength of the storm. When this 
|lBgiii% every door and window*shutter must be made fast, and 
iheit pressure on the house is sometimes such, that the 'beams 
jin the wall slide on one another. Luckily the storm has never 
fOeh force but in one direction, so that they are the belter able to 
jIttHdcipate its effects, and to take the proper measures to resist k. 

As 1 wished to see as much as possible of Bergen Stift, I ac- 
•fSiSipted with pleasure Dean Hersberg's invitation to accompany 
wm to Findaas. We rowed from Ullensvang, about three in 
ihe afternoon, dined at Hellaqd with the family of Sheriff Thoren, 
himself was from home) ; and after this continued our jour- 
ney during the whole night From Sorfiord'you gradually 
turn round to the west, when you are a little north from Kin* 
aeroig, into Utnes-fiord, and at Utnes, near Hestbammer, you 
iurti south-west into Tamlen-fiord. This is divided by the lit- 
tle island Quamsoe, into outer and inner Samlen-fiord. Directly 
Wver from this island, there lies on the continent a point called 
Hattesturt^ memorable from this drcumstance, that in former 
days^the people/if Hardanger, before they had churches of their 
own, brought, as the tradition^ goes, all their dead bodies to this 
place, and put them in a hole till they had collected so many os 
they could cany in a large vessel to Findaas, or Skudesnaes, 
where they already had churches and church-yards; and as they 
were wont in this hole to drink their Christmas ale before they 
set out with the dead bodies, the spot is still called Julestuc 
(Christmas Chamber). 

A little farther south, towards the south-east, in a Utile bay 
Ujipidst naked mountains, you have a slight glimpse of the ma- 
ISOrwhouse of the barony of Rosendal. Surrounded on three 
indes by these naked mountains, on the east by Folgcford, on 
west concealed by three islands, one cannot imagine a more 
ippropriate retreat for a Danish Nobleman, who, disgusted by 
ihe Revolution of "1660, came here to pass the remainder of 
Mdays in solitude, where the Utterness of his soul, which he 
Rd here indulge without restraint, so well accorded with the 
^my aspect of the objects which daily surrounded him. At 
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this tiuae* vhen the vhole l)ai>blv..Ndlnlil^ vets ,$Apids{rs$ l|l|; 
hftvtog lost thw liberty by the ^tPtabUshm^t of ab 8 ( 4 u^|| 9 ^p|^i;‘ ' 
liudovic Bosenkrantz removed from Denmark to thap. 
where he occupied the nq^e re^i^npe of Hatteberg, soiCtll^i^ ^ 
before the erecticm of ths l^rony. On a vUte atone ^ 

gate is the following inacriptioHi “ M^ut. mart m Jiber0S(fl^^ 
quam in servitute viher4^ as if he conddered living in this 
scrt as a sort of deatfi. , , 

About eleven o'clock in the evmung we.^ved atjSiaiqrief^ 
gen, on the south end of Stord {daod. , Tlds idace is 
dence of Sheriff Budz. Ihe rituadon of this |^isos 
ly beautiful, ht dinner-ti^ bis high ifwenoe 19i«l|pp. 

Paypl, and, in company with him t|nd 
I set out about six in the eveniitg tip d^n<h|!iS>if^^ 
skts of two peninsulas, connected pnly^^A smisU tongue^ •ottif' 
which stands ^e parsonage-house Pf Fmdaaa On the northwa - 
pei^nsula stands the church ofVBremttms ; on the aonthenitbittcf' ' ' 
Bdmmelen ; but the head church sumd* Udostu* IdMad.. 

island is separated ffniii.3ommelen by a stcint so sraad thaemtii^’^^ 
ly a little boat iiim row thrpu^ it.. Ajt lo^wat^ the .passeoi^. 
gers must come out, of the boat* Vfhicb is thffl.hiui cm its 
thus drawn through; tbe .Mtrait. Tradi4h>it ai^s^ shnil 

was formerly pot EQimnrpw,lmtthataa«gras9» who^brad 4H,|M^ 
tor Island, ^d who wish^ to jcm this. toBdmmd I^anli we#*, 
over to the latter island Ibr this purpose; and, settii^ hemlf 
under the steep mpantain prerij^, tied her garter to a mocwti 
tmn cm the opposite island, setdpff her &ot thmi against a tog a 
stone she pulled this band wpbaU her pright, tmd Mostiir. .l8lii^ 
began to move slowly towards her. Ajt the moracait, howevHf 
when the islands were about to meet the garter broke, cm wU;|ir 
her back, head, and right arm, struck the [wecijnoe behind' hep 
with grrat force. , The imiwesrion they made is stiH te.be ssmi 
on the rock, which exhilhts tbe ism^nblaoce of a g^ndc iemida ' 
figure, with her arm ^retched put It was In^y for the clergy* 
man at Findaas that the garter broke just in pre^r time, as he 
would otherwise have bad ter tnake a rirevit of about half a mile' 
every Sundc^ round Mortar Island .to get t5 chmoh. ' 

On Sunday (l£th J.tdy), a risUatiion was h(rid in the bead 
church in Mostur Island, This church stands on the east odeof" 
the island, close by the harbour of Mostur, whme a rp^iectaUe inn 
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bem set up. Tbfi <^urcfan said to be tbesatse whtdt was built 
Oluf Tiyigg^^ss^) wfaeu he landed on the island in 997. 
be true it ts,.^ ddest church in Norway. It is stone, 
and rifely built, and beiffs. the marks of at least 
l^t^iHfliawide^utti^uity. On Mostur lal||UHl is a fine quarry of 
. was set agmng by the late Dean Peder Harboe 

‘ilteivlb^g, i^mgyinan of Findaas, and father to the present Ilerz- 
He erected on the parsonage grounds a sawing and po- 
madliine, which was diiven by water, where table slabs, 
of ii^rs, and gravestone^ were wwcd, hewn mid polished, 
im| marble a^ortars formed. iTraditioa informs us, that when 
^bii^Tiyggesen ^w the newbaUt church, he was so displeased 
wlu its shabby i^w^rance, and pitiful size, that, to shew his 
eo((denii>t fw it ta .j|ie arel^ect, be sprung up on the roof just 
dfnr ibe door. » a|^nging down agun he set his broad . feet 
somewhat hard on the flat stmie which lay below, the impression 
which is s^oeen in the mark of two footsteps. 

, .Inrthephufcn.yard, too, is a pyramidal monumental stone, 
with.ahole as right through the middle as the eye of a needle, 
i^ich.beacB witness to his vigour. Coming one day to church 
on holdback, be looked about 'without I^g dble to find any 
io which he could tie bis horse. . Urn tms be went to this 
imd living it a kh^ with Ins hrel,. a round piece sprung 
but iof it this hde he drew his Isidle, anr^tbus rcliev> > 

edbamself from lus dilemma. ** 

At mid-day iini the 17th Julyl left this delightful party. Inone 
of my boatmmi I discovered an old acquaintance and companion 
in. nusfinrtune in the war pedod of 181A Every body knows, 
thfit at that time the coasts (d Norway were cl(»ely blockaded 
by En^sh and Sweduh. cruisers, and that all intercourse be- 
twemi Norway, and Dempaih was cut off. In Denmark it was 
80^1^ a prodatnation, <ff the ^th May the year hefine, which 
p^ttted, under pain detUh^ evciy Norwegian from going to 
Noiltmy by any other wigr than .tlmough' Swe^. But it was 
in^osBiUer through it, to pass on miyodier'cmuiiition than that of 
taldfUg an wath of aUepaoee to the Ka^ of Sweden ; which, un- 
der exUnag caeimuftanoss, was a mm<e- insurmountable obstacle 
tosncha joaniey, thanthedfsiunciatiim of the punidiinentof 
death or hostile eruiasrs. Every person who finind' it necessary 
to repair to Norway, which happened to be the case with me, os 
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I had the ^rearhdEbfe h^lip^Qfiedi Lecta^^ 
gian tTtdveralty, had rid hot fior $tea3 «ii imisiita 

pretexts in a little boat, ahd lee^ tt to 9MTida)ee'tB^da|hia!f^^ 
whether he should be atviHowiy: up, the waves, 
by the enemy, or 8udc(!dl^.>hia.«nter{nm Thei« 'weie ii||n 
time several hundred Nor#eg^ sailors in 
had just returned finm a nx years captivity in E ng land , 
who eagerly longed to get bach to their native land. I Jt^ned 
myself with twenty of these, purdused the privateei^ )ui9ger 
called the Mazarino, sailed with a bndt wind C^peidiagea, 
on the 14th July, in the forenoon^ vnth my w|fe, #ho8e butlKdbiiy 
it happened to be; and inyyoun^t brother, iand 'had paaaal'the 
Seaw Point by nine o'clock in die evening next day. ,.pur 
{)apers bore that we were going to Fladstrand to, buy ; l^t 
the owners' letter enjoined us, if there ^ould not be a go^ OMT- 
ket here, to go to Sjngkioberg on the west coast of Jutland^ ^ 
try our luck there. By this means we could, if necessary, ^ow 
ourselves to he visited even north and west from the Scaw. As 
there was but little wind we wore along the north-west coast qf 
Jutland till 5 in the altenioon the l6th, for the r gmmn ^g 
and most dangerous part of our voyage could only be anderfa- 
ken with a favourable wind in the night time. At this tbae 
there arose a brisk wind from the n(n*tb>west, upon whidb, dfher a 
consultation, we set out on our voyage. 


Aut. 1\ Observations m the Temperature gjf Eartit at 
Paramatta^ New Sotdh Wales. By His Excdlency Sir 
Thomas BrisbaKb, E. C. B. F. R. S. Lond. & Ed., &c. * 

In the most elevated ground in tiie nei^bourhood of 
matta, a cylindrical hole was hes^qd in the earth, about 3 j indiaa 
in diameter, and pasting tiirimgh qlay mid ' rotten sanidstona. 


* This papar cwntaiHs pdn of * ferlos of Wimble Meleovologieal laid 
nomkaK obwrvatkms, whkh Sir Thomas Bdsbane^hAi ooininiiiilo8i«il to D# 
Brewster* to laid hefose the R9;|irjsl Society of Bdinhatgh, aji4 to he s^bse* 
quently published in whatever way he may consider as mmt conducive %9 the 
interests of science* The Astronomical observations arc given in ihfh If umber. 
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At various depths in tbs b(H«, the state of the thermometer was 
oliinved during the months of Novmber and December 1822, 
wldob eorrespcmd to May and June of your climate. On some 
ofedsnons water stood to a certmn h^^t in the bore, so that the 
temperature the water was meaewedrhy the thermometer. 
The various results are given in Table I. 


Tabib I. 



Depth of the 
Bote 24 feet. 

Depth 

of 

Temp, 
at the 


Temp. 

in 

Air. 

■ 

i 

Surface 
In the 
Shade. 

less. 



Feet. 


Nov. 11, 

63 



S4 



63 

24 

S4 

12, 

60 


12 

81 



63 

23 

84 

IS, 


63 

24 

79 

60 


12 

79 


6a2 


12 

72 



63 

24 

72 

14, 

60.2 


12 

68 

18, 


63 

24 

66 

60 


12 

66 

Dec. 2, 

60 


12 

70 


62.5 


20 

70 

3. 


63.2 

24 

66 


60 


12 


19, 


62.5 

24 

68 


62 


12 

69 

20, 

62 


12 

75 



62.5 

20 

75 

21, 


62.5 

23 

70 


62 


12 

70 


67 


6 

77 

63 


9 

77 


61 


12 

77 

26, 

61.5 


15 

79 

62 


18 

79 


63 



79 

27, 

66.5 






63 

24 


Mean, 

61.9 

62.9 

■1 



The mean of all the temperatures, at depths varying from 6 
to 24 feet, was 61”.d in the air, and 62°.9 m the water. This 
excess of heat in the water no doubt arose fnnn Us having dc- 
scraded from the strata nearer the surface. 
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In another set of experiments made in a bore IS feet deep, 
the mean temperature was 60°.4 in the iw, and 'die tferp mmt 
in water, as shewn in TaMe II. 


Tabi.e II. 


■ 

l)epth of the, 
Bore 12 fhet. 

Depth 

of 

TemfK 
of Air 

1 

Temp. 

in 

Air. 

Temp 

in 

Water. 

Therm. 

in 

Bore. 

kt the 
Sur- 
face. 

1822. 


• 

Feet. 


Nov. 11, 

68 


11 

84 



60 

12 

84 

18, 

, 60 

^ . 

11 

12 

81 

81 

13, 

60.S 


11 

79 



60 

12 

79 



6a2 

12 

72 


60 


10 

72 

14, 


60.2 

12 

68 

Dec. 2, 

60 


10 

64 



60 

12 

64 

19, 

60.5 


10 

69 

20, 

61 


10 

75 



6M 

12 

75 

81, 

61 


10 

68 



61.5 

12 

68 

Mean, 

60.4 

60,4 


> 


In a third series of observations on the temperature of wells 
and spring, made in the same months, the mean temperature 
of a pum^well, SO feet deep, was 61°.0, and that of a spri|^ at 
thq surface 61°.5, as shewn in 'Table III. 


Table III. 



Temp; of 
Water in 
the Pump. 
Depth 20 
Feet. 

Spring at 
the Sur. 
face. 

Temp, of 
Air at the 
Surface. 

1822, 



■■■■ 

Nov, 14, 

61.8 

61.5 

68 

15, 

61 

62 

66 

15, 

60.4 

60.2 

56 

17, 

60.2 


80 

Dec, 19. 

61.5 

61 

69 

«o, 

51 

61.8 

75 

Mean, 

61.0 

613 

■■1 
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lUHt Mr Gmneron on a Nem Power and Apparakiejbr 

The mean of all these results for the mean temperature of the 
aarth at Paramatta in November and December, and probably 
liar the whole year, is 6r.6, whereas the mean temperature of the 
alaampbeire, as calculated by Dr Brewster's formula, is about 63^ 
Tina difierence of is nearly the same that exists between the 
tenpemture of the earth*, and the temperature of the atmosphere 
ia eomspaiidiiig latitudes in the northern hemisphere. 


AJtx. Vf.-^Deecription of a •New Pcfwer^ and Apparatus for 
wepregnatmg Mineral Waters wUh Carbonic Add. By Mr 
CttAELBs Cambron, Chemist, Glasgow. Communicated by 
the Author, in a Letter to Dr Bbewbteb. 

The vessel A, Plate VII* Pig. 6., containing about 15 gallons, 
is ihrmed of cast-iron, |tbs of an inch thick, and lined with sheet, 
lead of from 8 to 10 lb. per square foot, having an agitator B 
covered with lead, working on the pivot below and through the 
stuffing-box C. By the opening at D, the vessel is filled up to4he 
dott^ line with a mixture of whitening and water. The vessel E, 
containing 3 gallons, is formed of lead, |ths of an inch thick, and 
is filled with sulphuric arid up to the dotted line. The acid is kept 
from ftlling down into A by the lead-plug P, which is conically 
pointed, and fits into a corresponding conical opening .in the lead- 
pipe Gr The plug moves straight up and down through the stuf- 
fing-Bbx H, and is prevented *fit>m turning round by tho pin K, 
which moves in a slit in the bridle L, the screw-nut M being rivct- 


ted loose into the top of the bridle. By this means the conical point 
of the plug is preserved from injury, as it is merely lifted out of 
the opening, and again pushed into it. This is more complicated 
than a common formed glass or lead stop-cock, but neither ot 
them will answer where a high pressure is applied. The pipe N, 
iiVierted into the top of the vessel E, and into the pipe S (which 
incloses the plug), preserves the equilibrium of pressure, so that 
the sulphuric arid rises no higher in the pipe S than in E, and 
consequently preserves the brass-work of the stuffing-box. The 
intermediate vessel O, conUdning 3 gallons, is formed of thick 
lead, or cast-iron lined* with lead, and fiUed with water up to the 



Jine ; it is employed for retaining any of th^l sulphuric 
In case it dmuld be carried over by too strong an efferves- 


impregnating Mieiarei Wvten nn<& Cationic Acid. HRS 

cence. TheTessdy,G 01 lUdilingl 6 gallonsyBUiybefoiitae^«liiw 
a£ copper tinned, mth an i^tator of the santiii* ilkibi, ot of'iiMiU 
iron lined with 6 ot 8 Ibl of lead, and an aj^tirtcir^ 
wood, winch ^ves no tute to the water. It is fill^ t0.llt#4et« 
ted line with wate||,'iuad apropoTdonal quantity of 
of soda, magnesia, or other substance, lib be itBpregnatb^''^^f^'ia 
a pressure-gauge, contauung mercury; in'^&bi^ureltifr|ilfpBd 
on the top of tlio vessel, but it is more conveiumit to fdaice & H 
a little distance, forming a communicadon by a jnpe. *^6 cdSk 
municating pipes are lead, and’their seve^-ti^ 'ate autii| 6 tly 
evident in the figure. When die vessds are iBled, the il^e of 
operation is extremely ^mple.'’" On turiiin^ ti]te nut luU 

phuric acid is allowed to nxma into contactf w!th the ; 

* carbonic acid is necessarily disenga^^, and in quantity 
pidity proportional to the quantity of sul^hqtic ^ 

If the vessels were suffidenti^ capadoiis, 10,000 of 

carbonic acid could be instantaneoudy produced. ^ dw 
alternate turning pf the nut 1^, ^e sulphuric add is allowed to 
fall down in small portion^ winch regulates the ^hsengi||pt8iettt 
of the gas, and prevents too great an efiervescence. Ao ^ 
is still accumulating, -having no way to escape, it paaset'^ovar 
into the vessel V, and is^there absorbed by the wat^ In diia 
way a pressure from 20 to 30 atmos^eres may be thrown' htto 
the vessels. It must therefi^ be obvious to ev^ miqi of eidbaoe, 
that^^e vessel A were connected by a pipe, with ^ y|tlyi»'(if 
«iaa e^ne somewhat dmilar to a steam-engine, the vast^prea* 
sure, whidi can be so instantaneously produced, would ndse and 
depress alternately the piston of a eylindm*: That (^finder, 
too, would only require to be g’^th the diameter of the steam- 
cylinder to have an equivalent power ; and the gas would be 
reduced to one atmosphere by its alternate escape at the oppo- 
site valves, no water being reqmred for condensation. But, un- 
fortunately, the expence of sulphuric acid, from the quantity 
required (when the gas is allowed to escape), presents an utisur- 
mountable obstade as a substitute for the steam-engine. Since 
1 discovered the powm:, from the production of carbonic acid, 
and put it into practice four years ago, «m account of whk^ was 
noticed in most of the journals and newspapers of die day, I 
oin hs|q>y to observe^ that that distinguished ornament of our 
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age, Sir Humphry Davy, lias turned his attention to it, and 
discovered that the gases, at a high pressure, are powerfully 
acted upon by slight increments of temperature, and the pressure 
astonishingly augmented. 

This circumstance affords us flattering hopes that an engine, 
constructed on t!be principles of the Reverend Mr Stirling^ air- 
cnglne, may yet be made to equal, and in many^, cases to super- 
sede, the steam-engine, by reducing the expenditure of suliihurie 
acid. As I have had numerous letters from various parts of the 
kihgdoiii, requesting a descriptibn of the soda^watcr-apparatiis, 
your giving this a place in your valuable Journal, will, I trust, 
be a sufficient answer to them, and will confer a very high favour 
on the author. 

Glasgow, \ Charles Cam^kon. 

December 10. 1823. i 


Art. V . — On Rode Formations. By Baron Alexakdeh 
Humboldt. (Concluded from p. 53.) 

From that scepticism which would deny the existence of any 
kind of r^ular order in theporiuon of rocks, it is projier to dis- 
tinguish an opinion which has sometimes found supporters 
among experienced observers. According to this opinion, the for- 
mations of gneiss-granite, of grcywacke, of alpine limestone, 
and of chalk, which have a uniform superposition in dlflt'fen: 
eoun tries, do not very well correspond among themselves as to 
the age of the homonymous elements of each series. It is thought 
that a secondary rock may have been formed on one sjxit of the 
globe, while transition rocks did not yet exist on anotlier spot. 
In this su]iposition, no allusion is had to those granitic rocks 
which arc found lying almve limestone containing orthocerntites, 
and which ai’o consequently newer than the primitive rocks. It 
is a fact generally admitted at this day, that formations of ana^ 
logons composition have I)een repeatedly deposited at epoc’hs far 
removed from each other. The doubt which we are now consi- 
dering, (though wc do not partake in it), bears on a point much 
less clearly cl^tablished, — the ascertaining whether certain mica- 
date evidently situate in the midst of a country of primi- 
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tive rocks, and placed below those in which the vestiges of 
ganic life begin to appear, are newer than the secc^dary rodks 
of another country. I coiifess, that, in the part of the globe whidi 
I have had an opportunity of examining, I have not seen any 
tiling thatmight tend to confirm this opinion. Granular jsyent- 
tic rocks repeated twice, perhaps even three times, in primtUve, 
intermediary (and secondary) deposits, are analogous pheiiome<- 
na with which we have become ac(][uainted within these fifteen 
years. The disagreement in regard to age of great homonymous 
formations, does not by any means seem to me to be proved as 
yet by direct observations, made upon the contact of superim. 
posed formations. The chalk or Jura limestone may, on one 
band, immediately cover primitive granite, and, on the otbm*, be 
separated from it by numerous secondary and transition rodcs : 
these very common facts demonstrate only the abstraction, the 
absence, or non-development of several intermediary members 
the geognosticol series. The greywacke may, on one hand, 
dip beneath a felspar rode, or rock of which felspar forms a 
principal constituent ; for example, beneath transition granite or 
zircon syenite ; and, on the other hand, be superimposed upon 
the black limestone containing madrepores; but this position 
shows only the intercalation ofa bed of greywacke between fel- 
spar rocks. # Since the minute investigation of fossil carganic 
dies has, through the important . labours of Messrs Cuvier axid 
Bron^^rt, diffused a new life as it were in the study of Uie 
•rertiary formations, the discovery of the same fossils in analogous 
beds of very distant countries, has rendered the isochronism of 
very generally extended formations still more probable. 

It is .this isochronism alone, this admirable order of sueoessioii, 
which seems given to man to investigate with some degree of 
certainty. The attempts which theological geologists have made 
to subject the periods to absolute measurements of time, and to 
connect the chronology of ^ancient cosmogonic narrations with 
the observations of nature, could not possibly have been produc- 
tive of satisfactory results. ‘‘ It has be<m more than once^'^’ says 
M. Ramond, in a discourse replete with j)hilosophical views, 
thought that a supplement to our short annals might be found 
in the monuments of Nature. There is, however, enough of his- 
torical ages, to let us see that the succession of physical and juou . 
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nd 0f’«nt% » not gqgriated by.tlie u^onn piiogress of time, and 
eq^ ' oonK^Boitiljr ^ve it tneasnre. We see bdiind us a 
aoiibs ci creatmiis aod destruedons, by means aS the strata of 
vbidi'thq crust of dxs eaith is composed. They give rise to the 
idea of 86 many distinct periods ; but these periiods, so fertile in 
ev(ilit8$ .mi^'iuuw been very short, in comparison with the num- 
ber and ^pdrtoMce of the results. Between the creati<ms and 
destriictaiBi, on^the <Mher hand, we see not^ung, however vast 
tit*'bltervdbr may be. Tbere,^.wh«Ee all.is lost in the void of im- 
deteepained antiquity, the degrees rdative age have no appre- 
rndbie value ; because the supcessionof phencanena has no longer 
dM ecale which relates to the diviripn of time.” (Mtmmrea de 
UMaMhet, for the year 1815, p. .47.J - 
- In’die geognostical mono^aphy of a deporit of small extent, 
ftir euan^, ^ environs of a dity,* one cannot distinguish with 
sufficient imnutmiess the diffierent beds which compose the local 
formations, shelving banks of sand and clay, the subdivisions of 
gypsums^ the strata of marly and oiflitic limestone, designated 
in JStngland by the names of Purbeck Beds, Portland Stone, 
Psrid Bag, Eelloway Rock, and Com Brash, then acquire a great 
degree 'cS importance. Thin beds of secondary and tertiary for- 
iitilXhnis, eontssning assmnblages of very characteristic fossil bo- 
Have ibniiriied, as it were, a horizon to the geognost. In 
Uieir ptolOi^Wion, whatever occurs placed above or ^peneath in 
tiia of the whole series, has bem referred to one-qL them. 
SV^ the particular denominations by which beds are disiiiu 
gniihed, kre of much importance in a geo^ostical description, 
bwweVer whimric^ or imprq>er may be their agnification or 
thdr 6t^n as taken fpom the langwge of miners. But while 
tteatil^of the relative poation rocks rm a surface of great 
enmnt, it is huhspensably necessary to contider the formations 
0 ^ Habitual assomtions of certain beds in a more general pomt 
of view. It is then that dismetfon and eircumq>ectioD are more 
necbssary in the ^stinctitm k( rocks, and in their nomenclature. 
THe work of If. FrekaiebeB pn the Plains of Saxony, which 
«{re ti^wards of 705 fqmwe leagues in extent (Geogr. BescHir. des 

presents a beautiful model 
muon Of load eHeavations and geognoMical genendiza- 
T/^pns. These geheraliSations, these attempts to amplify the system 
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«tffimnatioii8,andtodif^ e^ec^lytogmil 

cbaiBCteristic featurest should be more or leas 
ducted, according as one describes die basin of a river,' 
lated province, a great countiy sudh as France or ^G^msaA^f or 
an endre continent* a 

The more minute the investigation nf districts become^ As 
^mdi*e does the connection between formations which aj^ear at 
first perfectly independimt, manifest itsetf by die great phe^ 
menon of ; diat isao sa]^ by a perkx&al saoeaarion 

of beds wJUch present a certain analogy in diA compoBitioii, aiid 
sometimes even in certain losrii organic bodies* It is thus tbat, 
in the transition-mountains^ for eaample, in America (at.tbo en^ 
twice of the plains of Calabozo), beds-of greenstone and e^pbb* 
tide, in Saxoay^near Friedriebsealde and SfAsen) theclayiAtes 
with glanoe-coal, the grey wackes, porfdiyries, Uack Iiiiieitiiiie% 
and greaistones, constitute, from ih&x frequent and laqoealed 
aiiernation^ a single formation. It often happens that subordi-^ 
nate beds appear only at die extreme fimits of a fonnatio% and 0 
assume the aspect of an independent fiirmation* The cuprequa 
and bituminous marls {iCupjfersdiiefer)^ which occur in Thii« 
rin^a between the alpine limestone (jseekstein) and the red sand- 
stone (rothcs Ucgoudc)^ and.whichhavefor ages been extensively 
wrought, aw 3 represented in several parts of Mextoo, of Naw 
Andalusij^, and of Southern Bavaria, by mnltiphed beds of 
marly more or less oarbuinetted, and included wklun the 
alpine limestone. Similar drcumstances oftmi give to gypsum% 
sandstones, and small beds of compact limestones, the appear* 
ance of particular formations Their dependence on sie&vdiiia- 
ium is known by their frequent association with other rocks, by 
their want of extent and of Aiekness, or by their total suppioa- 
sion, which is frequently observed. It must not be forgot i(ai}d 
this fact has struck me much in Ae ,two bemispherea) that the 
great formations of limestones, for exanqile, Ae alpine lime* 
stone, have their sandikmee, as Ae very gmieraliy extended 
sandstones have ffmr Umeskme iede. Thin beds of sandsUme^ 
of limestones, and of gypsums, characteA^ m all the sonea, 
AedepositeBofcoala»droA4Btitor|muriatifei30us 

isolated dep^ites, which are most ccanmonly only covered hy 
these small local fomiations. It » by overlooking Aese oonsb* 
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dwMionsj; whidi should be familiar to every practical geologist, 
thut^le type of the great independent formations has been ren- 
4]dMl too oomjdieated. 

The phenomenon of (tliemation manifests itself, either locally 
in rocks,^ superimposed several times upon each other, and con- 
8tiluliitg 4i’^ngle oompound fomiation, or in the series of format 
•turns Oollsidered in their aggregate. It is either greenstones ancT 
syemtea^ elates and transition limestones, beds of limestones and 

iiiar4 that alternate immediately, or the whole is a system of 
miea^tntes, and of granular fddspathic rocks (granites, gneisses, 
.and syenites), which reappear among the transition deposits, 
-mid vrhieh separate fitnii the pritmtive homonymous ^system the 
-grq^swackes and limestones with orthoceratites. For the f5»-st 
knowledge of .this fact, one of the most important and least 
studied of modern geognosy, we are indebted to the beautiful 
obaervations of Messrs Leopold von Buch, Brochant, and Hauss- 
mann. From the circumstance that, in the transition system, 
granular rocks, perfectly destitute of organic remains, succeed 
to compact rocks which contain these eame remains, it has been 
coddudied by geogaoste of great name^ that this alternation od‘ 
shelly and not*slieily rocks, might extdbd beyond the deposites 
which we call primitive. It has not been merely asked if the 
cky^-sbtes, mica-slates, and gneisses, support the gaanites which 
have been cmiridered as the oldest; the question has also been. 
agttiUied, whether grey waekes and black limestones wnthjiiudre- 
pores lini^t not recur beneath those same granites. According 
to this idea, .the primitive and transition rocks would only form 
a ringie deporitC'; and the first might be regarded as intercalated 
in a deposite posterior to the development of organic beings, 
and which might ^penetrate to an unknown depth into the inte- 
rior of the globe. I confess, that no direct observation be 
as yet adduced in support of these opinions. The fragments of 
rocks which I have seen contained in the lithoid lavas of the vol- 
canoes of Meocico, Quito, and Vesuvius, and which are thought 
to have been tom from the boweb of tlie earth, seem to belong 
to altered rocks of granite, mica-slate, syenite, and granular 
limestone, and not to grey waekes and limestone witli madre^ 
porep. 

We have preserved in the arrangement of rocks the great 
divisions known by the name of primitive, traiibition or inter- 
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inediory, secondary and tertiary deposites. The natural limits 
of lillin four of rodcs axe the clay*slate with jg^ee<v 

co£^or ampelite and lydian stone, alternating with comfsct 
limestones and greywackes, the coal formation, and the forMSO- 
tions which immediately succeed the chalk. In geognosyjiiias 
in descriptive botany, die subdivisions or small grou|Mi>.of 
families have more ^distinct characters than the great divkiws 
or classes. It is the case with all the scimices; in which we nse 
from individuals to species, from iqiecies to gei^r% and fimn 
these to still higher degrees of abstractkm. A method neces- 
sarily rests upon d^erently and the pals* 

sages become more frequent in propcwticai. as the charactete are 
more complex- The transition or intermediary formations, of 
Werner, which M. de Buch has first limited with the sagadty 
for wliich he is distinguidiod (MoU's* Jahrb. 1796, b. 8S4), 
arc connected by the ampdiitic clay-plates, the syenites with air- 
cons, the granite sometimes destitute of hornblende, and thw an- 
thracitic mica-slate, with the primitive deposite ; while the smallr 
grained grey wackes and madreporous and compact limestones, 
connect them with the coal sandstones^nd limestones of die se- 
condary deposites. 

Porphyries of very different fewmations have their principal 
seat among the transition rocks; but they break out, if we may 
so speak, in considerable masses towards the secondary depo- 
sites, where they are connected with the coal sandstone^ avhile 
thSy penetrate into the primitive class only as subordinate rocks, 
and of little thickness. The progressive motion, or, if I may 
be allowed to use the expression, the extent of the oseWa^ 
tion of the serpentine and eupbotide, is very different. Those 
diallage rocks, constituting many disdnet formations, rarely co- 
vered with other rocks, stop short nearly at the lower boundary 
of the secondary formations; towards the bottom they . penetrate 
into the primitive deporites to beyond the mica-schist. The 
chalk seems to present a natural limit to the tertiary formations, 
which were first characterised by Messrs Cuvier mid Brongniart, 
and justly, as deposites entirely different from the last secon- 
dary formations, described by the Freyberg School (GSogr. 
Miner, dee ^Environs des Paries p. 8. and 9.) Struck #with 
the relations w'hich exist between the tertiary deposites and 
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<iM bedt beatath the dudk, M. Bmngniart has even iwei^lj 
j^Nfosed te deagmte the tertiaiy fongaations the 
^tfer seoambuy depoaites, {Swr b gbmmt de$ OfMiMOm, 
p.87). Cnmparealso tfaevoy inteKsdaggec^osdad discussions 
e ft ntahie d in Jf. ds Botmutd't Trmtk dea Modtest p. 188, 210, 

dii^abdoa 0 # four depontes vdHdi we have suoeessiTeiy 

and ofrwhich diree are postenw to the develcqaaient of 
sn ^i iMfo ’ Wh upon the gldbe> appears .to me worthy of being re- 
♦Alliiii,'jlletwithat8n<toig the pHisagwof smne formations to others 
df a^mnj^differatt ^shaiinialwr, js^’notsnthstaiiding the doubts 
. .wMlihtoveini very’dista^uished gccgnosts have founded upon 
dies^ passage*. 1?fae«ilaan6oati«i 'of ^Mtsites marks {p%at 
c|ittdik of iwbate ; for dxatt^^ Ae first appearance of scnne pe- 
bigfeaiitnialtl^t^moffiiytes, eepiudi^wdous moliusca), and the n- 
andetsMbue fitMtractioii of an ’enoitaoua mass of monocotyle.. 
dons. ItprNsBlB as it were pmuls ctf sest to the mind, and by 
fcecpuigiilvdew diatdie fonnatnins themsdves are much less 
iic^oetstift tbsm the great divisions, we have eften an t^jportu- 
id^'Oii advandi^ firem hig^ mountains toward the plains, of 
dbiervit^ the varied influence which the assoraation of primi- 
Shronod t^tefiflon: ’tadk^ aad that dt seoondray and tertiary 
ooea^ have caer^ednpon the ntequadhy and conhguration of the 
gsefetni. ftis owmgth this utflueace» that the aspect of the 
^ form of mountains and platforms, ai^.ithe cha. 
laiBter of the wqiietaldoB, vary iess, when we travel paraHel to ihe 
^Hnecdoh of the bedsj than on cutting them at a right angle, 
^fihreenough, Grit Exam, of Geology, p. 88.) 

' l -ttmtinnej hy ft^owing Mesan ^ Such, Fr^esldien, Bitv. 
«baat, Beudant, Buekland, Bnumer (Gsft. von Nieder-Schles., 
1B10), and t^ier t^ebSated getigOosts, to group the indepen. 
dkdt finoBBtionS neosrc&ilg to die dividons, into primitive, trand- 
4»n, seoon&ayj mtd tertiary depodtas, without troHhling myself 
nhoat theuapn^priety of tite grefder number of these denomi- 
nadoha. 1 (tontinae to separate the day (with lignites) super- 
UBpoaed iqxm the dudk, firom that which is beneath it, mod the 
dwfflc itadf finm the mtne mdent secondaxy formationa But 
dteao ^stinetimis^ beds and grinips of beds, so useful in the 
descripticai tS a d^odte of small extmit, ought not to prevent 
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the^ geognoBt, when he trietJto (W 
view, from connecting theae^fii^^di^ dbifl^ vhk 
limestone, and from regiunhag^ afiithe last atpl^yiCi llp 
great foranOion, composed of oajbBKtons ,.wd ijnlir 

The inferior be^ of th« cM^ <<«#•>;)!!: «mnmd^ ||h 

The limestone of the mountun of 6t P^ter of Maestridtt-iiil^. 
cates, as has alresdy hecm, observed %iwlius 

Brongmart (Geogr. Miner., p. IS), the peessige of the 
older secondary limestones. .. 0)100*:. acegfdil^! 

beautifnl observations* of M. Pxeva#^ thf ^p.bci(ieeth 
contain those same li|^tes iriddt* grepter 

the clay which is situated hnme dia t a ^ sidjiffie ^ phtdl ;. ; 
which bring to mind the coorfe hmestE^ o|^^^ri)|f «re qew 411.4 
limestone with trigonias, {dared befni^eea. ^s infmiiiar 
chalk and the oolitic beds. • 1 dptiu^ inria| jqptm these. pMrdffS-.. 
lar facts ; I mention them only to {»ove, by .n.|itryiing exapq^ 
how, on bringing together faeife obsorved in;diii6Noi^ pcant^of 
the same country, the great pheoommion vf jsl^trmtkm immsii 
to us the connections bsstween formations wlndt.at ferst 
appear to have ntdhmg in common. I|.)s the .{m^ty 
beds which alternate with <me another, of those rocdip.wh^ 
succeed each othre in periodicaJ eerier,. to{>re0PtKl' ldi4>mo^,jeWKl|^ 
ed contrast in/he two beds wbidh, immediately fcdloiir each 
other. In geognosy, as in the difl^nt parts .pfdesoiptint 411. 
tural history, the advantage of clasrificatioqs .t^ V8riou%.g|{tr 
ducted sectimis must be reoogmsed, without Iming of the 
unity of nature; and those who have contributed the.past.|»,. 
the advancement of natural philoso{)by, have possessed at pneg 
both the tendency to generalise, and tte exact knowle^. pf a 
mass of particular facts. . 

It has been customary to tei^aiiaate dia serire pf deppiitei % 
the volcanic rocks, and to make them apcciBed: .dhasecmida^ Stnd 
taiiary, and even the alluvial depoBtes. ^asystomeonstmeted 
upon the princi{>le of relative aotiqnUy, ihis amqgemeot seequi. 
to me to have little to recommend U., .< It ia without doubt the 
case that hthend lavas are s{»ead ever die mott recent loniHat 
tions, even over beds of gravel ; nor caijMlf fie depiad that tbemi 
exist volcanic ^eductions of difUarent faot^from ghM 

f have observed in the CordUlereii of Pnm, of. Quit^ «pd of 
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' in a part of the world so celebrated for the frequency 

•<l£«ii3toraoes, it sqeuis to me, that the diief ate of subterranean 
firesis ui the tranation vodts, «id beneath those rocks, l^have ol)- 
senred^thait sdl the burning m extinct cratersof the Andes open 
•in die ^aUst of porphyries or trachytes, (Berl. Abhand). 

Acad., 1818, p. 181), and that diese trachytes arc 
cofnected vidi the great tranation jporph^^, and syenite Jimna- 
.Aonor£ng to this observarion, it appears more natural to 
. siie to ma^e die secondary and volcanic depoates to follow the 
traMRtien d^xxnte in a parallel manner, and as by bisection. By 
'dutae«:airTang«nent, .the formi^n of porphyries, syenites and 
gtoywadnas, <»■ that of tnmsition porphyries, syenites and granites, 
odcurs cenmeoted at the same time ; la^, With the porphyi^es of 
(he red sandsUme in the secondary coal>deposite; With the 
tiadiytes or' trap pmrphyries which are destitute of quarta, and 
mixed widi pyroxene. I employ with regret the term vokank 
terram, notthat I doubt, Hke those who deagnate tlie tracltytcs, 
basalts and phonolites ^porphyrsdiiefer), by the name of trap 
terrain, duit all which I have associated in the volcanic terrain 
has notheen produced or altered by fire ; but because several 
to^s, interested between the (primitive?) tranation and sev 
ocMidaiy rocks, mig^ also be volcanic. I wot^d rather wish to 
avoid every ^historical) idea of the origin of things, in a (sta- 
tistkial) view, of .relative situation or superposition. At Skeen, 
in Norway, a basaltic and porous syenite, containing pyroxenes, 
is ^aced, accrading to the (diservation of M. dc Buch, bctVecn 
the traositioa limestone and the syenite with zircons. It is a 
bed, net a dike j and this is a much less problematical pheno- 
menon than the basidt (Urgrunstein, Buch. Geogn. Beob. p. 
ISA* and Bainner, Gronit dea Rieaengebirges, p. 70.) contained 
in (t rmca-schist of ]B^bsdorf in Silesia. The tracliytes, with 
obeidt td' Mexico, are indmately connected with the trantition 
poiphjrries wfaidi idternate with ^enites. The .amygdaloid be- 
hmgiqg to the red sandstone, assumes, on the (Continent of 
Enroll^ and in ' Equinoctial Ammca, all the appearance of an 
am^;dfdoid of tiie, basaltic formation. M. Bou^, in his interest- 
ing JSssoi GeidiogtSpttffMir VEcosse, p. ISfi, 16S, has described 
pyipxenio rocks (doierites) included in the red sandstone. With- 
out prejudgmg any thing regarding the origin of these masses, 
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or m general regardii^ that of all the primitive and t fj U W tWM 
rocki*, we derignate here, by the naiiiie of Volcanic Temia^f tilth 
lemt interrupted scries of rocks altered by fire. 

In drawing up the enumeration of the different roeks, I batw 
made use of the names i^pst generally eni^oyed the geoK 
gnosts of France, Germany, England, and Italy : in attemplif 
ing to perfect the nomenclature of formations, I should be a|i- 
prehensive of adding dew difficulties to those whidh the discus- 
himi of relative positions already present. I have, however, care-', 
fully avoided the denominations, too long preserved, of wMdsr 
and upper limestone ; of gypsum of the firstt second, as Mrd 
Jhrmntian, of old and new red sandstone, Urn. TfaesO deooiniiiai*i<> 
tions without doubt present a true geognostical character ; thqt 
have r^ation, not to the composition of rocks, but to their rela- 
tive age. However, as the general type of the formations of 
Europe caunot be modelled after that of a tingle district, the . 
necessity of admitting parallel formations ('rioft vertretends fiSa» 
lArgsarten ), renders the names of first or second gypsum, of M 
or middle sandstone, extremely vague and obscure. In erne 
country it is proper to contider a bed of g3rp8um or of common 
sandstone as a particular formation ; while in another, it should 
be regarded as subordinate to neighbouring formations. The 
geographical denff^inedAone are without doubt the best ; they 
give rise to precise ideas of superposition. When it is stud that 
a formation is identical with the porphyry <rf Christiania, tho 
. lias ti^Horsetsluro, the sandstone of Nebra (bunter sandstein), 
the coarse limestone of Paris, these assertions leave no doubt 
in the mind of on experienced geognost, regarding the position • 
which is to be assigned to the formation in question. It is alto 
by silent convention, as it were, that the wwds sedutein 
Thuringia, Derbyshire Limestone, Paris Formation, Stc. have 
Ix-cn introduced into mineralo^cal language. They ei^preas a 
linicstone which immediatdy succeeds the red sandstone of the < 
coal depotite, a transition limestone placed beneath the coal sand- 
stone, and lastly formations of more recent origui than the dudk. 
The only difficulties which the muitipUrity of these geogtaphica! 
denominations presents, consist in the chenoe of* names, and in 
ihe degree of certunly which may have been acquired, regaida 
tng the position or relative age of the rock to which the others 
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tvfetnd. The Sogtidi 'geognoMi )odk upon the continent 
C$cx th<«r Hsu and redmarii tlie .Germaa £or duai^bwUe sand- 
afcjfi and tmtsekoBadk. T^ese words present themselves in the 
nundaof trav«Qein>«s80idated with rexQ^branoes of localities. It 
iasotaf ao mudi impartanee, theref(p«, to produce precise ideas, 
aa to mdte choice of localities generaU^ known, and which are 
ealribjmtad^ cidber by the 'WM'kmg of n^nea, or by descriptive 
laorica. 

In order to dimitiish die effects of nationail vanity, and to at- 
'taah new names to more important objects, I proposed a long 
tiate ago, (1795), the denomuuUiona of A^tvne Lmestone^ and 
Jtum lAme^ane. A pcadon' of tbe High Alps of Switzerland, 
and tbe greater part of Jura, are without doubt formed of tlieac . 
two rodta : the names, however, generally received at the preaaid 
day, of Aliune Limestone (Zechstdm), and Jura Limestoac^ 
sb^d in my of^on be modified or entirely abandoned. The 
loUrer beds of the Jura mountains, filled with grypMtes, belong 
to an older formation, pm^haps to die zechstein; and a great 
part cff the limestone of the Alps Switzerland assuredly is 
not zechstein ; but, according to Messrs de Buch and Escher, 
transidon limestone. It would therefore be better to choose the 
geqgrapbical names of rocks from among the names of ianlated 
mount^s, tbe whole viable mass of which, .belongs only to a 
MBgle tbrmation, than to derive than, as I have erroneously 
dime, from entire chains. 1 have thought, and many geognosts 
have formed the same opinion, that the Jura limestone (cavern- . 
ous limestone of Erancunia) was generally placed upon the con- 
tmeat, beneath the Nehra sandstone, (bunte sandstein), between 
this sandstone and tlie zechstein. Subsequent observations 
have proved, that die name of Jura LimesUme had with reason 
been applied to socks w^hkh are very distant from the moun- 
tains of Western Switzerland; but that die true geognostical 
place of this formation, (when there is not a suppression of the 
inferior formations), octmrs abirve the Nehra sandstone, between 
dm diell-limcstone (musriielkalk, or the quadersandstein), and 
tbe chalk. A geographical name, jusdy applied to several aua- 
kgofus roebs* rfinders us attentive to their identity of relative 
poAtion ; tbe place which homenymous rocks ought to oc- 
cupy ift.tbe total series^ is not weli detomuned except when the 
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geog ra phical name baa been edeiBliS, after 
perfect certainty regaz^g that podtiobf. CirCu^afalM^'iiv 
the same with regard to the relalira age of jjlr-' 

govio, (nagdfluhe and of the Fitna quadersaitdstdn (grCsl^i^ 
of M. de Bonnard), two itoeka ci very redent ed^n, wKibhliitfite 
been very well examined separa^y, but whose rdatioias 1» e(|£h 
other, and to the chdik and J ura limestone, have mdy been 
trated of late. One nftiy therefore be pretty sore of having htiit 
in the New Continent with rocks identietd with tiib tticilasiie car 
quadersandstesn, without bdng able to pronoiineiswidt cdNlain- 
ty upon their relatimis with all the secondary nr terdaiy rbeha. 
When rocks are not immediately in contadt, and are nt^ 
by d^xrmtes of known poddoB, thdr rdative can 
conjectured from simple analo^es. 

The terms of the geognostical series are either ^htqile at 6omr 
pkx. To the simple terms belong the grealter nUinber of' the 
primitive formations : the granites, gneisiies, mica-dates, ddy* 
slates, &c. The complex terms occur in greater numbexa 
among the transition rocks : there, each formation inclndeit'nit 
entire group of rocks, which alternate periodically. The terhis 
of the series are not transition limestones or gre3rwacke8,' consti- 
tuting independent formations; they are assodarionsof clAy- 
slatc, greenstoncj and grey v»acke ; of porphyry and gre3rwai^e ; 
of granular steatitic limestone, and of conglomerates, ocanpOsi^ 
of primitive rocks ; of clay-slate and black limestone. ' When 
these- associations are formed of three or four rocks WMdi'altetv 
natc, it is difficult to give them significant names^—^mes in'd^ 
cative of the whole composition of the groiqi,— ^tof all the 
members of the complex term of the series* ' It may then asdit 
in fixing the groups in the memory, to retrace the rocks whidi 
predominate in them, without being absolutely wanting 
ncighbourit^ groups. It is in this manner that the grahtti^ 
steatitic limestone characterises the Tarantdse fortiiiation idto 
greywacfce, the great transition formarion c^ the'^Hariz Snd of 
the banks of the Bbine; the metalliferous pcnpihyries rich' kk 
hornblende, and almost destitute Of qiiartz, ^the foriti’dfoii'tif 
Mexico and of Hungary. If them phenomena bf alteriikrihtt 
attain ik^maanmtm in the trandtioil districts, still' they ^ 
entirely excluded from the primitive and secondaiy terrMQ. 
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both of these terrains, complex terms are mixed witli the simple 
terms of the gcognostical series. 1 shall mention among the se- 
condary ibrmati^, the sandstone placed below the alpine lime- 
stone, (the Nebra sandstone, bunte sandstein), which is an asso- 
ciation of marly clay, sandstone and oolites ; the limestone which 
covers the red-sandstone of the coal-formation (the zechstein or 
alpen-kalkstein), which is a less constant assisciation of limestone, 
of (muriatiferous) gypsum, of stinkstone and of pulverulent 
bituminous marl. In the primitive class we find the three 
first terms of the series; the oldest rocks either isolated, or ah 
temating two and two, according as they are gcognostical Jy 
more approximated by their relative age, or the whole three al- 
teriiating. The granite sometimes forms constant associations with 
the gneiss, and the gneiss with the mica-slate. These alterna- 
tions follow particular laws : we see, (for example in Brazil, and, 
although less distinctly, in the maritime chain of Venezuela), the 
granite, gneiss and mica-schist in a triple association ; but I have 
not found granite alternating alone with mica-slate, or gneiss and 
mica-slatc alternating by themselves with clay-slatc. 

We must not confound, and on this point I have often in- 
sisted in the present article, rocks passing insensibly to those 
which arc in immediate contact with tliem ; for example, mica- 
slates, which oscillate between gneiss and clay-.:;late, with rocks 
which alternate with one another, and which preserve all their 
distinctive characters of composition and of structure. M. 
D^Aubuisson has long ago shewn how chemical analysis appj;oxi- 
mates the clay-slate to mica. ( Journal dc Physique^ vol. 68. 
p. 128. ; TraiU de Geognosie, vol. ii. p. 97* J The first, it is 
true, has not the metallic lustre of mica-slate ; it contains a lit- 
tle less potash, and more carbon ; the silex docs not unite iuto 
nodules or thin laminae of quartz, as in the mica-slate ; but \i 
cannot be doubted, that scales of mica form the principal base 
of the clay-slate. These scales are so joined together, that the 
eye cannot distinguish them in the mass. It ifi perhaps this 
same affinity which prevents the alternation of clay-slates and 
mica-slates : for in these alternations Nature seems to favour the 
asspdation of betArogeneous rocks ; or, to make use of a figura- 
, tiye expression, she delights in the associations whose alternating 
^iibeks present a great contrast of crystallization, of mixture and 
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of colour. At Mexico, I have seen dark greenstones, aL 
lernate thousands of times with reddish-white syenites, abound- 
ing more in quartz than in felspar. In tliis greenstone there 
were veins of syenite, and in the syenite veins of greenstone ; 
but none of the two rocks passed into the other. (Essai poS- 
tique stir la Nmivelk F^spagne^ v. ii. p. 523. ) They present at 
the limit of their #nutual contact, differences as marked as the 
porphyries which akernate with the grey wackes or with the sye- 
nites, as the blat^k limestones which alternate with the transition 
clay-slates, and so many other rocks of entirely heterogeneous 
composition and aspect. Further, when, in primitive deposites, 
rocks more related by the nature of their composition than by 
their structure or mode of aggregation, for example, the granites 
and gneisses, or the gneisses and mica-schists, alternate ; these 
rocks do not by any means show the same tendency to pass in- 
to each other, as they present, when isolated in formations which 
arc not of a complex character. \Vc have already observed, tliat 
often a bed /3, becoming more frc(|uent in the rock announces 
to the traveller that the simple formation is to be succeeded 
by a compound formation, in which u and /3 alternate. Farther 
on, it happens, that assumes a greater development ; that « is 
no longer an alternating rock, but a simple bed subordinate to 
and lluit (his rock /3 sliows itself alone, until, by the frequent 
repetition of beds y, ii Ijccoujcs the precursor of’ a compound for- 
mation of /S, alternating with y. Wt' might substitute for tiiesc 
signs the words granite, gneiss, and mica-slate; those of por- 
phyry, greywackc and syenite ; of gy j)sum, marl and fetid lime- 
stone (stinkslein). Pasigraphic language has the advantage of 
generalizing the problems; it is more conformable to the wants 
of gcogruhstn al philomphy^ of wJiich I attempt to present here 
the first elements, in so lar as they have relation to the study of 
the supeqiosiliun ol' rocks. Now, if often Ix^tween fonnations 
which arc simple and very closely allied, in the order of their 
relative anli(|iuty, betAvceii the formations «, /0, y, there <iccur 
compound formations interposed, and /3y, (that is to say « al- 
ternating with /3, and /3 alternating with y) ; \vc observe, also, 
although less frequently, that a formation {for example «,) 
sumes so exU’aordinary an iiicre.^sc, that it envelopes the foitlibh 
VOL. X. KO. 20. AFKIL 182‘i. .. K ^ 
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tion ^ ; and that yS, instead of slK>wing itself as an indepen- 
dent rocky^ placed between « and y, is now nothing but a bed in 
It is tlms, that, in Lower Silesia, the red- sandstone contains 
the formation of' zeebstein ; for die limestone of Runzendorf, 
filled with impressions of fishes, and analogous to the bitumi- 
nous marl abounding in fiNhes of Thuringia, is entirely de- 
veloped in the coal-formation. (Buch, Beob. v«4. i. p. 104. 157. ; 
Id* Rei^enadl Norv*egen, vol. i. p. 158. ; Raunier, Gebirge vmi 
Nieder-^sMcmn^ p. 79.) M. Bcudant, Voy. Mimr.^ vol. iii. 
p. 183., has ob.^crved a similar phenomenon in Hungary. In 
other districts, for example, in Switzerland, at the southern ex- 
tremity of Saxony, the red-sandstone disappears entirely ; be- 
cause it is replaced, and, so to speak, overcome, by a prodigious 
development of grey wacke or of alpine limestone. (Frieslelien, 
Kuplersch. p. 109.) These efi*ects of the alternation or unec(ual 
development of rocks, are so much the more worthy of attention, 
that their study may throw light upon some apparent deviations 
from a generally acknowledged type of superposition, and that 
it may serve to refer to a common type the series of position ob- 
served in very distant countries. 

In order to designate the formations composed of* two rocks 
which allcniate with another, I have genenilly preferred the 
words granite and gneiss^ syenite and greensUme^ tt> the 
more commonly adopted expressions of g 7 ^anitc-gneiss^ syenite- 
greenstone. I was apprehensive that this last method of desig- 
nating formations composed of alternating rocks, might rather 
give rise to the idea of a passage from granite to gneiss, from 
syenite to greenstone. In fact, a geognost, whose w^orks ujxm 
the trachytes of Germany have not been sufllcieiitly appreciated, 
M. Nose, has ali'eady made use of the granite-porphyries 

and porphyry-graniteSy to indicate varieties of* structure and as- 
pect, to separate the porphyritic granites from porphyries, 
whicli, from the frequency of crystals imbedded in the mass, 
presents an aggrcgational, a true granitic structure. By adopt- 
ing the denominations of granite and gneiss, of syenite and por- 
phyry, of grey wacke and porphyry, of limestone and clay-slate, 
no doubt is lefl regarding the nature of the complex terms of 
the geognostical series • 


Translated firom Essai Geognostique par Baron Alexandre dc Humboldt. 
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M. Humboldt next proceetls to consider the natural history of 
Jbssil organic remains, as connected with formations. This very 
uueresting paper on petrifactions, has already appeared in Na 
xvii. of our Journal. 


Aut. VI . — Description of a xicwly discovered Temple ^ at 

Cadachio^ in Coffu. In a Letter to Sir James Macgriook, 

Knt. By Samuel Roe, Esq., Surgeon, 78th Regiment. 

Mv Dear Sir James, 

iSlNCE I had the honour of seeing you, I have not observcxl 
any tiling which demanded particular notice at this station, 
w hich w\as not more or less professional, and consequently re- 
])ortc*d to you through niy superior officers. But of late, the 
Ruins of a Tc'niple liaving been discovered, of very remote date, 
it Jias excited the interest of all travellers, and of others, wdio have 
visited the spot. 

I beg to lay licforc you the fullest ac‘COtint of the origin, si- 
tuation, extent, and present state of it, which it is in my power to 
give ill the compass fif a letter. In doing this, I am much in- 
debted to Colonel Whitmore, the Commanding Officer of En- 
gineers on this station, under whoso orders the excavations have 
Ih'cti carried on ; and, as they still w'ork at the ruins, I shall ac- 
(}uaint you with any other discoveries which may be made from 
time to time. 

During last autumn, the spnngs in the island (which usually 
supply the Navy with water) being unprecedentedly low, the en- 
giiK‘(3rs were employed to ascertain liow far their ancient sour- 
ces could be recovered. In this search for the feeders of the 
fountain, the fluted shall of a Doric column, rising al)ove 
the soil, attracted attention. It w^as found in sitii^ and fur- 
ther excavation exj3osed the ground-plan of a Temple, situate 
63 feet 6| inches above the fountain, and about 99 feet 6 J inches 
above the sea. 

I shall now endeavour to describe to you the situation of sur- 
rounding objects. About two miles from torfu, in a SE. di- 
rection, is the high ridge of Mount Ascension, composed ^prin- 
cipally of sandstone, and covered thickly with liixuriaut olive 

R 
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trees. To the northward of this mountain, a small bay is form- 
ed by the sea, where boats approach the shore, to water at the 
fountains, supplied by springs, which discharge themselves at 
the bottom of a natural ravine, between two hills of sandstone, 
and 36 feet above the sea. In the hottest season, they produce 
5480 gallons of water daily. About half way from the sum- 
mit of Mount Ascension to the sea, were found the buried 
Ruins of Cadachio, and aqueducts of c«»nsiderablc extent. 
The edifice was Doric hexastyle, and stood E. SE. and 
W. NW. The six columns which supported the pediment, on 
the land side, and seven of the lateral ones, thougii much de- 
cayed, were in their places, but the remainder, and nearly lialf‘ 
the cella, had fallen into the sea. 

In its original state, the peristyle probably consisted of thirty 
columns, standing on a stylobate of two steps. Tlic divisions 
of the cell cannot now be traced, but a reD)arkable erection still 
exists within it, and seems to point out the situation of the altar., 
which was coated with some foreign substances. The inter- 
col umniationjs diastyle. The zophuros or frieze is totally want- 
ing ; and the corona, which is not Doric, as well as the episty- 
lium or architrave, exhibit no remains of giilta*, regular, or mu- 
lules. 

The abacus is jJaiii, and the echinus Hat, llkt* those ol the 
best examples ; the flutes, which are twenty in number, pass 
through the hypotracheliiim or net^k, which is cut by two 
grooves. The walls that remain of the cella. an? hut two courses, 
or about 2 feet 9 inches above their foundalion, and tlu‘ only en- 
trance appears to have been on the sea side. 

The general Dimensions of the Uuilding are nearly as fol 
lows : 

Breadth of the Cell, 

Do. of the Portico, exclusive of the slfps, 

Upper diameter of the ("olumns. 

Lower diameter. 

Height of the Shaft, 

Height of the Capital, . 

Clear intercolumniatiun, 

Int^rcolumniatiou of the Angle.s, 


Ft. In. 
i) 

3H 4 

r 6 

2 0 
9 S 
o 

0 6 

5 6 ) Thesf* how ► 

4i ever varv. 
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941 

Ft In. 

Height of the Architrave, - - - 1 6 

of the Comice, - - -10 

Tienia, - - - 0 44 

Breadth of the Pteroina, or Ambulatory, at the sides, 5 5 
Do. on the land front, • • - 7 4 

Height of the upper step, - - 1 1 

Do. of the lower step, - « -10 

Head of the lower step, * - - 10 

Height of the centre stone of the Fastigium or Pediment, 5 1 

It is observable that all the columns were found erect, while 
the superstructure had fallen outwards, on diff*erent levels, in 
the earth, that has gradually buried the building, which proves 
the decay to have been gradual ; for, had it been effected by 
earthquakes or by design, the fragments would have encumbered 
the original pavement, and the columns, which were not secu- 
red to the stylobate, must also have fallen. The Temple was 
covered with tiles, in the usual manner, and many have been 
found with names impressed on them, which were probably those 
of the Chief Magistrates, when the work was commenced or 
renovated. Amongst them are these : 

EITI APIZTOMENHS Under Aristomenes. 

EHI ©EPSIA Under Thersia. 

EniAAMDNOi: Under Damon. 

Em APISTEA Under Aristea. 

Em 01A12NIAA Under Philonidas. 

Err.olEMor 

Em HAIYHE 

— On the cover of an oil jar, \ A 
— On several tiles, (aj and A — 

The forms of some of the letters mark a very distant, period. 
Mustoxidi, in his History of Corlii, imagines Aristomenes to 
have been Chief Magistrate during the Peloponnesian War ; 
but a sure criterion of the antiquity of this Temple may l>e 
found in the proportion of its columns, — their diminution,— 
the grooves in the hypotrachelium, — and, if we may presume 
the frieze to have been of the usual height, in the altitude of the 
entablature, which would have been alxiut four modules ^ and 
these agree with those of the Parthenon anti Temple of The- 
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scus at Athens ; so that Colonel WhiUnore says, that we are 
authorised to fix the date of its erection some time in the 
fifth century before Christ. About 2 feet distant from the sides 
of the edifice, two wells have been discovered ; they are between 
30 and 40 feet in depth, and lead to subterraneous aqueducts. 
These canals are on an average 6 feet in height, 2 feet 6 inches 
in breadth, and have been explored by the engineers to the ex- 
tent of 1400 feet. Their primary object was the preservation 
of the Temple. Their secondary one, to conduct the springs 
in Mount Ascension to a more remote point. These aqueducts, 
and the Temple, are evidently referred to in a marble existing 
in the Verona Museum. It has been translated by Mallei, from 
the original Doric dialect, into Latin, and by Mustoxidi li:r»m 
the Latin into Italian. The inscription commemorates the 
sanction of the Corcyrean Republic for the formation of certain 
public works. 

It details the cost of tin, Icatl, brass, cartage, excavation, and 
workmanship; the expence of a brazen serpent, of nitre or 
nitron, for the altar ; the erection of an obelisk, and of a wall 
built by Metrodorus; the eludges and Magistrates, both within 
and without the cit)^ approve in it what had been executed ; 
they state the renewal of the roof of the Temple ; the a1>d ac- 
tion of the water courses, lest tlie force of tlie springs should 
injure the retaining- wall, and (although nuuh is defaced and 
wanting) they intimate, that the impetus of the flowing waters 
was to be diverUxI from the Temple towards the docks and stores 
houses. Maflei fiirtlier supposes it to enjoin, that tiu‘ cippus 
of a god, whose initial A only is indicated, sliould be earefnily 
placed within the Temple, and imagines, that the brazen ser- 
pent before mentioned, marks the ilivinity to liavc been ASsen- 
lapius. Mustoxidi translates this passage literally, as well as 
the remarks drawn by Maflei from Pliny, relative to the nitre 
for the altar. But the tablet, unfortunately for the former hy- 
pothesis, does not eoiitain a word correspondent with ci])pus, or 
an expression intimating the removal of any thing belonging to 
a God ; and, perhqps, the more simple interpretation would 
have been, that the Judges and Magistrates direct their decree 
to be inscribed in columns, or in the columnar manner, on the 
Mall of IMclnnloiU'-, over against the 'i'enipk of (he (iod x\. 
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The columnar manner of writing was adopted in the public 
iU?cree8 of the people, estimates for public works, &c. If this 
reading is admitted (which Colonel W. does admit), it will do 
away the difficulties of Maffei’s conjecture, that the decree was 
to be inscribed on a column, and placed on a wall. 

It is worthy of being remarked, how precisely the situation of 
this building acco^s with the inscription on the Verona Tablet: 
Firsts There is a TBemplc placed, contrary to common practice, 
in a ravine, and subject to the injury of subterranean waters : 
Secondly^ A retaining- wall is built, to lessen their bad effects : 
Thirdly^ Aqueducts arc formed to draw the springs from the 
foundations, and conduct them, on the highest possible level, 
for a distant purpose,: AnA^ Jimrthly^ the Temple contained an 
altar, for which nitron was purchased. Colonel W, remarks, 
“ The ancients possessed such an inijierfect knowledge of ni- 
tron or nitre, that natron, another name for soda, is generally 
presumed to be that which Pliny and his predecessors styled 
2^1tron ; and it is very singular, that the altar still exhibits, after 
the lapse of 22 centuries, fragments of a coaling that appears 
to contain soda, in the earthy matter composing it.’^" This sub- 
stance which the Colonel speaks of, is chalk. 

With respect to the divinity 4 the letter A, and the brazen 
serpent, would ecjually indicate Apollo and iEsculapkis ; and, 
in conjecturing on this print, I should prefer (as the Colonel also 
does) the former, from the consideration of the existence in an- 
cient times of a fountain, which must have been supplied from 
the same springs, about 700 yards distant from the aqueducts, 
and was called tlic Pylhean Fount, — POOSnYOAlOS. 

The excavations of Cadachio have further brought to light 
several female heads, in terra cota, lachrymatories, brazen pa- 
tera;, sciarabici, glass-l)oads, pottery,* ivory, copper, iron, and 
lead, a brass wheel, heads of arrows, rings ; and a multitude of 
coins, amongst which arc some of Epirus, Apollonia, Corinth, 
Syracuse, and Corcyra. With respect to the articles usually 
deposited in tombs, but found on the site of the Temple, it ap- 
pears toColonel Wliitmorc, that its position, being in a ravine and 
watcr.course,any light substance detached from the neiglibouring 
hills would, be carried down by rains, till mceling such t)bstruc- 
tions as the walls of the cella or stylobate of the Temple, they 
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would be buried^under fresh dejwsites, by a continuation of the 
same agency. If, therefore, it may be presumed, that the sides 
of the Cadachio ravine have been denuded and precipitous, they 
would be calculated for the excavations used as places of sepul- 
ture by the early Greeks ; in which casq we should be warrant- 
ed in concluding, that they might attract the curiosity of the 
Roman Conqueror, who, already elated by tlie plunder of Co- 
rinthian tombs, would naturally expect from a Corinthian colo- 
ny the necro-corynthes, or mortuary vases, that found such eager 
purchasers among their wealthy patricians. 

Thus, in pursuit of richer relics, the lesser would be neglect- 
ed, and, being once dilapidated, become subject to the impulse 
of the torrents. 

An unexpected opportunity of writing to England having oc- 
curred, I have been obliged to draw up a hurried description of* 
the ruins, from my irregular notes, and without a plan of the 
building, which I had intended to submit to you. 

With every senlimcnt of esteem, I rcnifiin, most rcs[)cctfulJy 

yours, 

CoiiFu, I Sam. Roe. 

May 13. 1823. J 


Art. VII . — Astronomical Observations made af Paramatta in 
1823. IJy his Excellency Sjr Thomas IhiisifANE, K. C. B., 
F.R.S. Loud, & Edin. ike, &c, and Mr Rumjcer. C\>m- 
municated by the Authors. 


The following astroncimical observations, communicated i 
letter to Dr Brewster from Sir Thomas Brisbane, consist, 


in a 


1. Of the Eclipse of the Moon of January 26. 1823; 

2. Of Occullations of the Fixed Stars ; 

3. Of Eclipses of Jupiter’s Satellites; and, 

4. Of a compariyon of these Observations with the calcu- 

lated results, in order to determine the I.ongitudc of 
the Observatory at Paramatta. 
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When the results of these observations are compared with cor- 
responding ones made in Europe, a more accurate determina* 
lion of the position of the Observatory will be obtained ; but it 
is unfortunate tl)at none of the eclipses of Jupiter's satellites 
that were observed at ^.^aramatta are to be found among the 
f)ublished observations of the same phenomena at the Royal Ob* 
servatory at Greenwich. 


I. Eclipse of* the Moon^ January 26. 1823, observed at the Ob- 
servatory in Paramatta. 


Number and Name 
oT the Spot. 

Immeiisiok. 

Number and Name 
of the Spot. 

Emsrsioii. 

The Spot im- 
merges into 
the Shade. 

Is totally 
overshaded. 

The Centre 
P'merges. 


Mean Time. 




Mean .Time. 

3 Galileo, 


48^ 

13" 



5 Gaisscndi, - 

4'' : W ' 3S" 

4 Kepler, 

1 

51 

50 



4 Kepler, 

t 31 IS 

3 ‘Aristarchus, 

1 

53 

48 

45" 

24 Man ill us, - 

4 50 35 

Hi BulJialdus, 

1 

55 

13 



25 Menelaus, 

4 53 n 

10 Ueinold, . 

1 

58 

32 



28 Dionysius, 

4 55 21 

i 1 (y(»|>crnicuH, 

1 

59 

10 

2 0 

5 

29 Pliny, 

4 57 38 

21 T\eho, 

2 

0 

48 



27 Possidonius, 

4 59 ai 

1 6 TiinuchariH, 

2 

10 

25 

2 11 

39 



IH Archimedes, 

2 

13 

55 





24 Manilius, 

2 

14 

29 

2 (4 

57 



17 Plato, - 

2 

14 

42 

2 15 

45 



28 Dionysius, 

2 

10 

21 

2 16 

20 



25 IVfeiiclHus, 

2 

17 

33 





29 Pliny, 

2 

20 

35 





22 fi^uduxus. 

2 

21 

45 





23 Aristotle, 

2 

22 

21 





32 Censorinus, 

2 

23 

38 






2. OmdUitions of Fired Stars observed at Paramatta. 


1821, 

^ Lcoiiis, 

1 Immersion, 

14»» 49' 

9",l 

Dec. 14. 

1 Emersion, 

15 

45 

57 

Dec. 29. 

• 7th magnitude, 

Immersion, 

H 

36 

47 

Do, 

do. 

Immersion, 

8 

46 

47 

1822, 
Jan. 16. 

* 7th magnitude Cancri, 

Immersion, 

16 

8 

6,9 

Do, 

6,7 

Immersion, 

16 

54 

19,9 

Mar. 28. 

* 7th magnitude Tauri, 

Immersion, 


54 

30,2 

30. 

V Gemini, 

Immersion, 

9 

19 

28,5 

April 1. 

* 6th* magnitude Cancri, 

Immersion, 

8 

58 

21,78 

10. 

Antares, 

f Immersion, 

^ Emersion, 

18 

35 

47,4 

JO 

14 

27,9 
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July 10, 

• Piscium, 

Immersion, 

2 1 

0,45 i^er. Time. 


f Immersion, 

19 35 

36,32 Mean Time. 

Aug. 16. 

Eclixwe of the Sun, 

1 Emersion, 

22 8 

40,60 

Oct. 22. 

. 

Immersion, 

22 20 
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3. Edij)$es of Jupiter's Satellite^*i. 

Emersion, - • 12** 20^ 1. Satellite, Mean Time. 
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9 1 17,2 I. 

15 21 44,85 II. 

18 16 31,85 I. 
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4. Comparison of Ohservatiom for the LmgHude. 

Of the Occultations, only those of Antares and the Eclipse 
of the Sun are calculated (by Comp, with N. A.) : the Longi- 
tude of the Observatory at Paramatta thence inferred will bo, 
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AiiT- VIII .— Account of a Map of* KosJiafipri. By Fran- 
cis Hamilton, M. 1). F. R. S. & F. A. S. Lond. & Edin. 
With a Plate. Communicated by the Author. 


^1?HIS Map of Koshanpri, Plate VIII. or of the country of 
the Shanwas or Mrelap-shan, I obtained from tlie slave to the 
tlicn heir-apparent of the kingdom of Ava, who has been already 
often mentioned. Of the country which it represents, I have previ- 
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•aisly given some account (PhiL Journ. voL iv. p.266. v. 23.) ; 
and I may here remark, that the compiler excludes all the towns 
on the Era wadi from the territory of the Shan was; nor does he 
include, in this map at least, the territory of Junzalaen mention- 
ed by the native of TaiAiu (Phil. Journ. vol. v. p. 23.), although 
tliat town is certainly much nearer Kiainghan and Mobiadi or 
Mohr«li, tlian is rep^fesented in the map by the native of Taunu, 
who introduces an immense empty space between these Shan 
towns and his native country, in order probably to leave room 
for its ten’itory being c<jnsidered more ample. 

The territory of the Shanwas, if we include Junzalasn, but 
exclude the towns on the Erawadi, extending probably from 
abciit Lat. 17“ N. to where the Mringngceh leaves China, north 
from Tunhain, in about Lat. 24* 40' N, will be 460 geographi- 
cal miles (60 to the degree) in length. Its breadth is in no j)ro- 
j)ortion, as the Salua 2 n cannot be more than between 80 and 90 
gc(jgraphical miles east from Ava, and the mountains of the 
Slianwas apjXMired to be about 80 miles from that city, leaving 
only from SO to 60 geograjdiical miles for the width of this ter- 
ritory. This breadth continues from about the latitude of Ava 
to that of I'aunu, a distance of about 186 miles, and gives a 
square ari’a of about 10,000 square geographical miles. As 
from these two latitudes, towards each extremity, the territory 
narrows very much, the 274 remaining miles of length cannot 
be estimated at giving more than 7000 square miles, especially 
as the northern extremity around Poduacn, being a territory al- 
ternately oceii])ied by Cniina, Ava, and Laos, can scarcely be 
included in eilluu. Farther, of these 7000 miles, a very large 
]>roportlon seems to be occupied by forests ; and it is chiefly in 
tlic 10,000 square miles betw^ecn the latitudes of Ava and Tannu, 
adding perhaps 2000 sejuare miles on the Mringnga*h north from 
Ava, that we are to look for the cultivated territory of tlie nine 
cities of the iVIrelap-shan or Shanwas, who arc the great Siam- 
nese (Tay Yay) of Louberc, and probably the Kalminham of 
Mendez Pinto, as I have already mentioned (Phil. Journ. v. ii. 
p. 267.), although they call themselves simply Tay, as if they 
were the only ])eople entitled to this name. 

Tlie Shan cities on the Erawadi, which the slave, in compil- 
ing the general map, published in the second volume of this 
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Journal, included in the territory of the Mrelap-shan, he ex- 
cludes in this particular map of that territory, which confirms 
what I have already said on that subject (Phil. Journ. vol. iv. 
p. 31.) ; and in this case the proper territory of the Tailung, 
or Kasi Shan, must have lK*en larger than even the proper 
kingdom of A va. IluU although the princes of the Tailung 
(Nora of Asam) may have at one time governed this large terri- 
tory, and even extended themselves along the Hrahmaputra to 
Asam, to which they gave princes ; yet their teri’itory seems al- 
ways to have been chiefly inhabited by rude tribes, and these 
seldom thoroughly subjected to the princes of the Shan race. 

It is much to be regretted, that the compiler did not lay down 
any of the rivers by which this territory is watered. They ere, 
I understand, nunferous. ITc also represents as a mere ridge 
the liills bordering the kingdom of Ava on the west, concerning 
which I have already given my opinion, (Phil, Journ. vol. iv. 
p. 85). 

The Shan men, it is said, never work, and it would be c()n- 
sidered as a thing very shameful to a woman for her husband to 
be seen at labour. The men continue all day in the house sleep- 
ing and smoking, while the women toil in the fields. ^J^Iu‘se 
pcxir creatures shave their heads, which, with their hard labour, 
must in a great measure destroy their personal attractions, and 
thus reduce them to mere drudges. The cultivators do not live 
in villages, as is usual in India and Ava, but in scattered habi- 
tations. Their chiefs or zabiias have large cities, from whence 
they take their titles, and arc Jieieditaiy ; nor are they usually 
removed from their office, except wdien a complaint is made by 
their subjects to the King. Should the complaint be judged 
w'cll founded, the next heir succeeds. In cases ol‘ mental imbe- 
cility, or minority, the King ajipoinls a temporary regent. 
They pay a fixcxl tribute, and at the Court of Ava take pretx‘- 
dcnceof the Wungris or principal ministers, although they have 
no authority except in their own territories. 

I did not learn the proper names of the Koshanpri or Nine 
Provinces of Shan, .w^hicli are usually mentioned in tlic King’s 
titles, and which, I underatcxHl, alluded entirely to the territory 
of tke Shanwas, although, when we were at Ava, I had reason 
to think, from other authority, that tliis territory had been sub- 
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divided into eighteen lordships, governed by so many chiefs 
(/abiias), thus rendering these tributaries less formidable. The 
slnve even alleged that this number had been increased to twenty- 
X two, viz. Taunbain, Seinni, Sounzhseh, Sibo, Main Doun, Main 
. (Jain, llapzauk, Main^Piein, La^hkhia, Puefla, Gnaunbue, 
Sigiit, Nainnniin, Kmlnkoun^ IZaga, Kiainghan, MoiiUiEii and 
J tmrmlatn^ of wlich»thosc in Italics are not included in this map, 
and those in capita? letters are powerful chiefs. Kminkoun^ 
however, 1 have little doubt, is the same place with that called 
Kiaintoim in this map, and in that j>ublishcd in the lifth volume 
of this Journal, the characters being very much alike. Jun- 
zahen, therel'ore, in a detached corner between Pegu and Siam, 
is perha|)s the only place of note here omitted. 

On the whole, the relative situations and bearings of tlie j)Ja- 
ces in this map, seem to deserve more attention than those in the 
maps by tin* native of Taunu(Phil. Jouni. vol. iv. ]). 2.) ; but u 
earel’ul comparison of the distances in both authorities, as well ns 
ill several others, will be necessary to gi\e any confidence. 

The last |)ku*e in Ava proper on this niaj) is called Zabbhfieh- 
nago, but thiit town is on the opposite side of the river, and it 
is the custom-house that is laid down here, as well as in the map 
by the Zahiia of* Hhanmo (Phil. Journ. v. iii. p. 40). In tlie 
map of A^in, Mr Arrow smith mistaking / lea’ L. Zahhhailmago 
has been called I iaheiiagoa ; hut it has been ])laced on tlie pro- 
per side ol’lhe Prawadi, only a great deal tot) tar north. 

The ruby tnines laid down NE. from Zabblnehnago are iiear- 
ly in the situation where the native of* Taunu places Mtnneit, 
as I have miailioned in the account of his ma]) (Phil. Journ. 
vol. iv. p. SO.) ; i'or they arc about as far from Zahhhiehnago as 
the latter is f rom Amarapura, liiat is about GO milt'S ; but Baba 
Shean, tlie Armenian who managed the revenue of the great 
province of Ila nsawatli, and who escortetl the British Ijnbassy, 
said, that these mines were nearly opposite to Kiounnirann, and, 
of course, should bear SE. from Zabblnehnagt), and not NE., 
as represented in this maj). At any rate, they are among the 
mountains of* the Shanw'as, and in that great fore.st, which is si- 
tuated hetwxvn the cultivated hanks of the Erawadi and llio.se of 
the Mringngieh, and wliich has been called Paliimapan (lyfil 
Journ. v. iii. p. 2G7. v iii. p. Si5) The distance between the Era 
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wadi and Mringiigjx^li, running parallel to each other from north to 
south, maybe 38geograj)hica] itiUcs, and allowing 10 miles on tin* 
side of each river to be a cultivated valley, we shall have IS 
geographical miles for the width of this forest, and its length 
from north to south is j)robably about 70 nules. All the rude 
tribes occupying this mountainous space, and the valleys wind- 
ing through it, seem to be subject to the Zabua of Momeit, who 
is one of the most considerable chiefs of tl)is title ; but he seems 
to have been included by the slave among the Shari of the Tai- 
lung race, as he is not mentioned in tins ma}), representing the 
Shanwa or Mrelap Shan territory (Phil. Joiirn. vol. iv. p. 81). 

Between the MringngiEh and Saluaen, is also a space of alKuil 
the same width, the whole of whicli, after leaving the valley on 
the banks of the former, seems at one time to have belonged to 
Laos ; and among its mountains towards the north are the* valu- 
able mines of Boduacn, taken not long ago from the Chinese 
(Phil. Joum. vol. iv. j). 79.), and producing gold, silvt r, and 
rubies. The southern })art of this space is occupied hy the 
Shan called Palaun, who pickle tca^leaves (Phil. Journ. vol. iv. 
p. 86.), and arc proliably subject to the Zabua of Seinni, a power- 
ful chief, whose capital is placed between the Mringngieh and 
Saluten, near where the territory of the Shanwas widens to its 
full extent. Farther north it is chiefly confined to the valley of 
the Mringngaeh, in which are Taunliain, Mainboun, SibJio, and 
Sounzha^h. 

The most important situation in this map to ascertain is lhai 
of Dhanukia, the ferry on the route to Zienma*. If we place 
the course of the Salua?n half a degree* farther east than it 
stands in Arrowsmith’s map of Asia, as I have proposed (Phil. 
Journ. vol. x. p. 63.), and take a situation on tliat river c(|ual]y 
distant (thirteen days’ journey) from Amarajiura and Taunu, a^ 
represented in the accompanying map, avc shall have this ferry 
in about 98° 2(y E. and in aixmt 20° 40' N., about 120 geo- 
graphical, or 139 British miles, in a straight line iVoin Arnara 
pura and Taunu, and 90 geographical (104J British) miles from 
Zaenmas. Farthoi*, the day’s journey on this map, in great dis- 
tances, will give about lOJ miles; from whence some estimate 
may be made of the real distances between tlie different places, 
by making a proper allow^ance for the >vlndi ng of the roads and 
routes. :* 
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Art. IX. — DcHCiiption of a Variation in the Form of Bent 

Tubcsj former]}] dvscrihed^for eapcrimentlnff on small quan- 

tHies of Gases. By Mr William Keru. Comnuinicated by 
^ tlu* Author. , 

I N a reci*ntcomnituucatioii * T described a siniple ibrin of a bent 
t ubc, very convenieiH for the collection and absorption of small 
<|uantitics of gas. In the present paper, I beg leave to lay be- 
fore the pubfic the account of an apparatus, which differs in 
.some respects from the former, but by which the gas evolved, 
at any jieriod of an experiment, may be examined, immixed 
with atmospheric air, without diluting the liquid in the a})para- 
tns, f>r in any manner disturbing the experiment going on. Thia 
ap])aratus is also a bent tube, and differs from my former in 
being open at both ends, and in having the second branch, or 
that correspoiiding to the shut branch of the tube lormerly de- 
seri{)ed, bent downwards a little above its middle, at an angle 
somcwvhat greater than tliat formed by the inclination of the two 
brandies. In Fig. 7., Plate VII., A is the first branch, or that 
through wliich the materials are most conveniently introduced ; 
B repre.sents the ascending part of the second branch, and (! the 
descending part of tlie same branch, which can be sliut at its 
ii)ferit>r end by the stopper D, or by cork coated with wax, to 
resi.sl tlic action of acids. 

When this tube is to be used, the extremity of the dcscend- 
ing part of ilie second branch must first be shut by a stopper or 
cork, and the liquid poured into the first branch, till it has oc- 
eujiied the wliole of the second. This may easily be done by a 
little addre ss, in nearly the same manner as w as described in my 
former coiniii unication, for filling a bent tube of the simplest 
form. The tube is now to be placed so, that its first angle shall 
be its lowest point, when the solid substance to be acted on is 
to be dropped into the open end of the first branch. This l)ody 
will slide dowTi to the lowest point, and, owing to the construc- 
tion of this part of the tube being the same as that of tlic tube 
formerly described, the gas evolved will rise’ into the ascending 
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part of the second branch. As the gas accunuilates in this 
branch, it displaces the liquid, which ascends in the other. The 
descending part of the second branch, ho\vc\er, will still remain 
filled with liquid, which is now to be run back into the first 
branch, by elevating the sliul end of the tube somewhat higher 
than the second angle. In this inani]>ulation, the spilling of* li- 
quid from the open mouth of the first branch, or the introduc- 
tion of atmospheric air into the gas, throi.gh the same branch, 
may be avoided, because the second is greater than the first angle 
of the tube 

When the operator wishes to collect any of the gas in a sepa- 
rate vessel, be dips the inferior end of the dcsc^ending jiart of* 
the second branch beneath the surface of water, or mercury, ac- 
cording to the nature of the gas evolved. The stop}x?r or cork 
D is then to be taken out, when the gas will issue from the 
mouth of the tube. When a sufiieient quantity of gas has been 
collected, the stopper or cork is replaced. 

Several tubes, sucli as have been just describcil, may be jilaccd 
in longitudinal slits made in a wooden board, which, for the sake 
of convenience, should be attached in a horizontal jwsition to the 
upper edge of* one of the sides of an oblong pneuinatic trough. 
A trough and shelf of a convenient size, together with one of 
the lubes in its place, are reprcvsenteil in Fig. 8. 'The internal 
measurement of this trough is 7 inches in depth, the same in 
width, and 10 in length. E is a horizontal slielf, with 4 slits, 
for holding the same numbet of tubes. The cxlremities of this 
shelf rest on the end-boards of the pneumatic trough, prolongs I 
beyond die trough itself. Within the trough, and on the side 
next the shelf* for hokling the tubes, another shelf ¥ is placetl, 
like the common shelf in a pneumatic trough, at the depth of 
an inch or two. This shelf runs the whole lenglli of the trough, 
viz. 10 inches, is 3^ indies broad, and has slits cut in it corre- 
sponding to tluise in the other shelf. When any of die gas is to 
be transmitted from one of these tubes into a receiver, tliis is 


• Thai IS, the rccurveJ pari C forms a greater angle with tl»c ascending jMirt 
B of the same branch, '.han the two branches do with each other, though the last 
mentioned angle may be taken for the greatest, because it is more rounded,— oi 
father, the vertex of this angle is not formed, the two l^ranches ocing united a little 
higher by a small portion of tube, in a position nearly horizontal. 
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plnced on the shi»lf wiihiii the trough, the descending part of the 
second braiicli dij)s Itcneatli it through one of the slits in that 
shelf, and, on the stopper D being withdrawn, the gas ascends 
^ irom the tube into the receiver. Wine-glasses and small phials 
^ may be conveniently enjployed as receivers. If a mercurial, in- 
stead of a water, pneumatic trough be employed, the gas within 
the tube may not be able to make its escape through the de- 
scending part of thd second branilr, on account of the pressure 
of the mercury; but if the upper orifice of the first branch be 
corked, the gas will be forced to pass along its proper course. 
When the experiment rcnpiires the application of heat, a pot 
filled with hot sand may he placed beneath the shelf E, the cur- 
vature of the tube l)cing sunk in the sand. 

'f'he descending part of the second branch sliould be of such 
a length as to dip beneath the surface of the liquid in a pneu- 
matic trough, and, if the whole tul)e l)e 10 or 13 inches long, 
the length of this )iart should be from S to inches. This part 
must be shorter than the ascending part of the same branch ; 
lor when the stopper is taken out, in order to pnxjure gas, the? 
pressure of the atmosphere becomes equal on the surfaces of tlie 
liquid in the first branch, and in the ascending part of the second ; 
the liquid, of course, rises to the same pcrpeudiciilar height in 
both. If both parts of the second branch were equal, some of 
the Ii(|uid might pass ovci’ the second angle, and be lost in the 
pneumatic trough. The first branch should he large enough to 
^ Iiold the whole of the liquid contained in the second, so that 
when the inferior orifice of the descending part of the second 
branch is <*losed, there may be no danger of the accumulation of 
gas ibrciiig a quantity of liquid out at the upper orifice of the 
tube. Af*ter the tube is made, if the first branch is found to be 
not sufficiciitly capacious, it may be made to liold more liquid 
by blowing out part of it into a globular form, fis represented in 
the figure. 

The tube which I described in a former communication and 
the one which I have described in the present, being both bent, 
it will be necessary to give to each a distinct name. Perhaps 
the name Sealed lh*ni Tube may be appropriately applied to the 
first, and Open Bent Tube to the present contrivance. 

* See p. 53 of this \oluine. 
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The structure of the open bent tube may be somewhat varied, 
and the tube be , still equally adapted to its purpose. Thus the 
descending part of' the second branch may be left open, and a 
stopcock placed in the second angle. 

The advantages of the open bent tu})e are nearly the same, ^ 
but greater than those of the sealed bent tube. The formation 
of the smallest quantity of gas is detected by it, and the great 
advantage is gained of beingl^ble to ascertain the nature of the 
gas evolved at any period of an experiment, unaltered by at- 
mospheric air 

About two years whUe endeavouring to discover the 
quantity of oxygen hi the yellow and red substances produced 
by exposing phosphorus to heat, or for a long time to light, I 
thought of such tubes as I have described in my first communi- 
cation, in order to detect with accuracy the quantity of gas 
evolved by the action of nitric a<^ on the substances mentioned. 
My inquiries did not prove altogether satisfactory, but I soon 
found that the tul)es were exceedingly convenient for performing 

* After the account of the sealed bent tubes was corrected for the press, I ob- 
served, in Dr Ure*s Chemical Dictionary, under the article Carbonate, an account, 
which bad previously escaped my notice, of an instrument invented by him, which 
bears a considerable resemblance to mine, though' it is only adapted to a particular 
case. He recommends it exclusively for discovering the quantity of gas disengaged 
from a carbonate, by means of muriatic add. It consists of a glass-tube, of the 
same strength and diameter as that usuaUy employed for barometers, having one 
end blown out into a strong egg-shaped bulb, about 2 inches long, end If inch wide. 
The tube is recurved like a syphon, and Its other end is left open. In using this 
instrument, the Doctor first introduces a small bit of the carbonate into the empty 
tube, and makes it slide along to the globular ^xirt. The whole tube is then filled 
With mercury, through which he subsequently contrives to pass a quantity of di- 
luted muriatic add, eufBdent to dissolve the carbonate. As diluted muriatic acid 
has no action on mercury, at ordinary temperatures, all the gas evolved must be 
carbonic add ; and, as the Doctor ascertains the capacity of the bulb,^and gra- 
duates the straight part of the tube between the bulb and the bend, he is able to 
determine with great accuracy the quantity of carbonic acid contained in calcareous 
spar, and some other carbonates. But as the curvature of his instrument is not 
dilated toward its shut branch, any gas evolved near that curvature cannot be coU 
lected with any degree of accurate. In order to collect gas with his instrument, 
mercury must be employed, to confine both the add and the substance acted on to 
the shut branch ; therefore, it can be of no use when the acid employed acts on 
mereuxy. The tubes reconunended by me can be employed in experiments witli 
alipoCt any add. 
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^experimenls witli a considerable degree of accuracy, on the evo- 
lution and absorption of almost any kind of gas. Subsequently, 
liiiding that it was often desirable to ascertain the quality of gas 
evolved at different stages of a process, I thought of the varia- 
tion which is the subject* of the present paper. 

Paislev, ) 

December 2. 1823? J 


Art. X . — On n New Species of Double Refrcurtmi^ accompany^ 

ing a rcmarlcablc Structure in Jnakime. By D. Brewster, 

LL.D. F.R.S. Lond. and Sec. R. S. Ed.* Communicated 
the Author. 

J? HE mineral to which the Abbe Haiiy has given the name 
of* Jnalcime, lias been ranked among those crystals which have 
the (Jube for their primitive form. No distinct cleavage-planes, 
however, so far as I can learn, have been observed in it. Crys- 
tallographers presumed that such planes must exist, and, allow- 
ing conjecture to supply the place of observation, they considered 
Analcime as differing in no respect from other crystals of the 
same series. This opinion was first rendered doubtful by the 
cibservation which I made many years ago, that at thicknesses 
of -/jth of an inch, it displayed a considerable action upon polar- 
ised light ; but though this fact indicated something singular in 
.its organization, yet, owing to the great difficulty of obtaining 
proper specimens, I have been baflBed in repeated attempts to 
investigate its structure. 

Having lately received from the Rev. Dr Fleming some very 
transparent crystals of Analcime from the Macdonalds' Cave in 
the Island of Eigg, and having also been favoured with a very 
fine specimen from Montecchio Mag^ore in the Vicentine, 
through the liberality of Mr Heuland, I have been enabled to 
resume the inquiry, and have obtained the results which it is the 
object of this paper to describe. 


*<This paper is an abstract of the original one, which was read before the Royal 
Society of Edinburgh on the 7th January 1822, and will ap^iear in Vol. X. Part I. 
of their Traniactions, Avhich ii> on the eve of publication. ^ 
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The most common form of the Analcimc is the icositetrahe-’ 
droriy a solid contained by twenty four equal and similar trape* 
asiums^ and formed by three truncations on the eight solid angles 
of the circumscribing cube. If we suppose this cube to be dis- 
sected, by planes passing through all tlr^ twelve diagonals of its - 
six faces, it will be reduced into hoe^iiyfour irregular tetrahe- 
drons. The same planes divide the icositetrahedron into twenty- 
four similar pentahedrons. 

If we transmit polarised light through the mineral in a direc- 
tion perpendicular to any of the faces of the cube, we shall lind 
that all the dividing planes now mentioned, are planes of no 
double refraction and [)olarisation, that is, that they consist of 
an infinite number of axes parallel to the four axes of the solid. 

When any of the axes of the cube are placed in the plane of 
primitive polarisation, the tints will disappear, and continue in- 
visible while the crystal is made to revolve round that axis; but 
when the axis is inclined 45° to the plane of primitivi* polarisa- 
tion, or when the diagonals of any of the cubical faces arc in 
that plane, we observe a black cross AB, CD, Platt' VII. Fig. 9. 
separating four luminous sectors covered with the tints of polar- 
ised light. 

In order to determine tlie character of these tints, we havt' 
only to cross them with the axis of a plate of any crystal, llu' 
chai'acter of wiiose action is determined. When llu' [lolarised 
tints are crossed by a plate of sulphate of lime, Inning its axis 
inclined 45” to the arms of the black cross, the tints all ih'sceiul 
in the scale, and consequently the ])olarising action of tlie crystal 
is Negative in relation to each of the four axes of the ieositelra- 
hedron. 

In every part of the crystal, the ])olarised tints are oxaclJy 
those of Newton’s scale, and have all the proj^erties of the tints 
of moveable polarisation. 

From an attentive consideration of \he experiments, as detailed 
in the original memoir, it is obvious that the phenomena of the 
tints exhibited in any individual sector, Plate VII. Fig. 9., have 
no relation to the axis of the icosi tetrahedron passing through O, 
considered as an axis of double refraction. The axis of polarisa- 
tion of every portion in each sector, as COB, is, on the contrary, 
perpendicular to the line CB, or parallel to one of the rcctangu- 
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iar axes of the icosi tetrahedron, which is perpendicular to the 
axis passing through O. The tint of any point p, for example, * 
<loes not depend upon its distance pO lirom O, but upon its dis- 
tance p q from the nearest plane of no polarisation, taken in a 
direction perpendicular* to CB. Calling T, then, the tint, as de- 
termined by experiment, of any |x>int P, whose distance P 
taken in the manner now mentioned, is D, we sliall have the tint 
t at any other pennt p whose distance pq\s dy 
. _ T 

the thickness of the crystal being supposed equal at both these 
points. The polarising structure, therefore, of any two op^site 
seeVirs, is the same as if it were produc*ed by compression, the 
axis of pressure coinciding with the a5ds of the icosi te trailed nni 
jicrpcndicular to CB, and to the axis passing through O. 

This remarkable structure produces a distinct separation f)f 
the ordinary and extraordinary images of a minute luminous 
object, when the incident ray passes through any pair of tlic four 
planes which are adjacent to any of the three axes of the solid. 
The least refracted image is the extraordinary one, and conse- 
quently the doubly refrac^ting force is NegativCy like that of caU 
varems spar^ in relation to the axis to which the refracted ray is 
perpendicular. 

In order to convey some idea of the remarkable Structure of 
Analcitnc, I have represented the planes of no double refraction 
and polarisation, and the tints of the intermediate solids, in 
Plate VII. Fig. 10. The dark shaded lines arc the planes of no 
double refraction and polarisation, and the faint shaded lines 
represent the tints. The appearances, however, shewn in this 
♦figure, can never be seen by the oliserver at once, Init they will 
assist the reader in following the experimental details, and in 
forming a correct notion of the phenomena. 

One of the most important results of these experiments, is the 
singular distribution of the doubly refracting force, not merely 
in the crystal t'onsidered as a whole, but in each of the separate 
pentahedrons which compose it. In all other crystals in wliidi 
the laws of dpubic refraction have been studied, the axis to which 
the doubly refracting force is related has no fixed locality hi the 
mineral. It is a line parallel to a given line in the prlmitiv<' 
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form, and every fragment of a crystal, however minute, possesses 
< this axis, and all the optical properties of the original crystal, 
however large. The property of double refraction, in short, in 
regularly crystallised substances, resides in the ultimate particles 
of the body, and does not depend upon Jic mode in which they 
are aggregated to form an individual crystal. 

In Analciine, on the contrary, we have planes of no double 
refraction, having a definite and invariable position, and we may 
even 'extract a portion of each separate pentahedron which lias 
no axis at all. 

Nor has the doubly refracting structure of Analcime any jvla- 
tion to that of composite crystals, such as the hTjhp'amklal suL 
phate of potash *, which consists of several individual rhonibo*dal 
prisms, beautifully combined to form a regular geometrical solid, 
or that still more complicated mineral apophyUitc^ where an in- 
ilividual crystal with one axis is symmetrically united with seve- 
ral individual crystals with Iw'o axes, so as to constitute a 
lar crystal"!*. In these, and other cases, each individual crystal 
that enters into the annbination, retains its own character, and, 
considered by itself, possesses the ordinary jiropcrties of double 
refraction. 

The Analcime partakc<> of the character of other com(X)site 
minerals, in so far as it is made up of twenty- four individual 
pentahedrons; but each pentalicdron possesses a new specit‘s of 
double refraction, which has been found in no other crystal. 
This structure resembles, to a certain degree, that of rectangular 
plates of glass, while in the act of being heated, in having tlu* 
phenomena related to planes of no double refraction ; but the 
resemblance goes no farther, as the structure of the glass de- 
pends upon its external form, and the planes of no polarisation 
change their position with the outline of the plate. In Analciine, 
on the other hand, the structure is permanently fixed, and has 
no relation whatever to the external sha})e of the fragment. 

In the absence of more striking analogies, we may consider 
ibis structure as resembling that which is produced by harden- 
ing Isinglass, when in a state of compression or dilatation. In 

Sec this Journal, vol. i. p. 

.. Sec this Journal, voU i. p. 1 ; and Edin, Trans, vol. ix. p. 317. 
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this case the isinglass retains a fixed doubly refracting structure, 
related to the axis of compression or dilatation ; and if it 
cut into pentahedrons, similar to those of the analcime, we mig|it 
combine them together, so as to imitate, at least in the direction 
of one of the axes, the* phenomena exhibited by the mineral. 

The property jvhich has now been described becomes an in- 
fallible and easihf applied mineralogical character for Analcime. 
However shapeless be the fragment, and however mucli obliter- 
ated be its external faces, its action upon polarised light will in- 
stantly determine whether or not it belongs to this species. 

Haliy first observed in Analcime the singular circumstance of 
its yielding no electricity by friction, and he even derived its 
specific name from its want of this property. If we consider that 
the crystal is a combination of solids of variable density, and 
separating from one another by numerous intersecting planes or 
nodes, where the variations of density change their direction, we 
niay ascribe to this cause Uic difficulty with which friction de- 
composes the natural quantity of electricity which resides in the 
mineral. 


Art. 'KI.— Journal of a Tour to the Coast of the Adriatic Sca^ 
and to the Mountains cf Carniola.^ Carinthia^ Tyrol, Salt:^ 
burg, and Bohemia, undertaken chiefly with a view to tin* 
Botany and Entomology cf those countries. By Dr David 
Henry Hoppe and Dr Frederick Hornsciittch. (Con- 
cluded from p. SI.) 

“We gathered besides, to-day, plants of Euplun'lna duhis, 
Lamium Orvala, Orchis paUens, jEcidium Anenwnis ; and, on 
the hills of Monte Spaccato, in our return, we got a rare Scot- 
zonera with narrow and broad leaves, which is probably Clu- 
sius’s Scorzonerapannonijca, var. latfAia et angustifblia. There 
grew also, in large quantities, an unknown and very beautiful 
Senecio, with undivided leaves and a single stalk. 

The Emperor went to-day to the cave^f Cornial, where our 
host waited on him, as king of the grotto. Our astonishment 
was excited by a couple of large stalactites, which he lyought 
from thence with him. They arc Si feet long, of a ycllo^Yisll 
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lioney colour, and foliated throughout with crystals. M. Bran- 
^nboLirg fetched also a smaller pair for us, as a remembrance to 
^ISsf^of this interesting cavern, which indeed we have not yet vi- 
sited, and which we fefir that want of time will now prevent our 
seeing. • 

“ Huiidsber^y May 5. — This day was fixed with our friends 
Brandehbourg, Gerop, and Nauwerk, to^be employed in making 
an excursion of S stund to the distant ruins of Servolo. For 
this purpose, our companions came to us last night, slept here, 
and rose this morning as early as four o’clock. We proceeded, 
by a constant ascent, out of the valley towards the brook. In 
the hedges, and under the bushes, grew plentifully Asparagus 
officiualis and Tamus communis. This last was not in flower. 
We soon reached the road that leads to Fiume, but immediately 
quitting it, took that which conducted to Bitzmann, in which 
we found nothing that interested us. Thence we proceeded by 
the Karst to the remains of a Roman aqueduct, about a stund 
distant. The country here has the peculiar character of the 
Karst, being nothing but a series of barren limestone rocks, so 
hardened by the sun, that they are quite sonorous ; and, from 
their uniformly gi’ey tint, and also their jagged outline, they ex- 
hibit such a dreary aspect that one might imagine that the 
Creator’s primeval curse had fallen most peculiarly on this dis- 
trict. In a valley above the aqueduct, where nought is visible 
but this unproductive waste of limestone, we contemplated with 
astonishment the country around us, on which, here and there 
alone, a starved plant is seen to spring up from the crevice of a 
rock, impelled by its own vitality : and we seemed to gaze witli 
additional interest on the vegetation which gratified our sight, 
when we once more gained a space from whence we might be- 
hold the verdant coast. In all this weary waste, not a single 
insect was to be met with. 

We now jiroceeded to Tolino, which is charmingly situated 
at the foot of the mountain whereon stands the Castle of Servolo. 
On our way thither, we observed Aristolochia rotmida and A. 
elematitis growing plentifully under hedge. The vegetation 
here was more luxuriant than on those limestone rocks in whose 
fissures we had, however, detected Plnutago subulata (Wulfen.), 
Mentha Pulcg'uniu Saturejn viontana. and the broad-leaved 
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\Srorzon&fa. Upon the flowers of Prunus Mahaleby we found 
€lythus hieroglyphicus and Cerambyoo Cerdo. We stopped at 
Tolino; and, during our -breakfast, drank some glasses to the 
licalth of our sincere friends at Fichtelberg, ordered dinner, 
anil then ascended to take a view of the ruins. The path led 
ihrough an oak wootl ; and this side of the mountain was indeed 
entirely clothed with green shrubs; but, on the summit, we 
again found the stony waste, which, throughout its whole ex- 
lent, the Karst always exhibits to a greater or less degree. From 
the ruins is a charming prospect of Carniola, Istria, and Friaul, 
backed by the sea. When the sky is cloudless, and the atmo* 
sphere clear, Venice may be seen with the help of a glass. To* 
day the heavens were lowering, and the whole country so cloud- 
ed, that we could not, from this noble situation, enjoy the ad- 
vantages that it would otherwise have afforded. Our view was 
confined to the adjacent parts of Istria, the sea, and its shore, 
Trieste, with its surrounding plains, the Saline from Saule, and 
the Valley of Masculi, presented to us several picturesque ob- 
jects. Monte Nanas, and the mountains of Carniola bounded 
the prospect to the north ; and eastward we could see nothing 
but the sieppes of the Karst. We visited also a cavern, which, 
lying in the neighbourhood of the ruins, is said to have been the 
place of refuge of St Serv'olo, and in which an altar is erected to 
his honour. lJesuk?s the common plants of‘ the Karst, such as 
Alyssim woiitatmm and Thlasjn saxatile, we found nothing. 
We therefore soon descended to Tolino, where we dined, watli 
an excellent fippetite, and relished the wine of Istria. The 
wine-measure of Tolino pleased us well, it being larger than in 
any other part of the country. We returned over the meadows 
which lie between Tolino and Sante, w here we gathered again 
the Orchis variegata ; and, well contented with our day’s jour- 
ney, though Flora had acted much like a stepmother to us, we 
regained Trieste by the Sante road. 

“ Hundsberg^ May 6. — Though we had a considerable quan- 
tity of plants to employ our time this day, yet we could not deny 
ourselves the gratification of witnessing the ’illumination which 
took place throughout the whole of this great city and its haven, 
occasioned by the presence' nf the Emperor. As w c were proceed- 
ing in the evening tow ard*- Trieste, w e iiuich enjoyed the brilliant 
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spectacle which this flood of light aflbrded, as we viewed it from 
the summit of an adjacent hilL The^promenade by the aqueduct, 
which we must always traverse in our way, was illuminated by 
large, many-coloured paper lamps; and numerous rockets ascend- 
ed from the neighbouring plains. Amongst the buildings in the 
city, the Exchange, elegantly lighted, and decorated with var- 
nous pmnted transparencies and inscriptions suitable to the oc- 
casion, was particularly conspicuous. Other edifices, private as 
well as public, seemed to vie with each other in taste and bril- 
liancy, But the finest isaght, at least in our opinions, was the 
coup d^'oeil presented by the illumination of the haven, with its 
mole and numerous shipping. Among these, some English 
merchant vessels peculiarly distinguished themselves. At con- 
siderable distaiK*e out at sea, a pyramid was erected on a float, 
flxed by an anchor, which formed a complete blaze of light, and 
had a most striking effect. Numerous little vessels, hung round 
with gaily painted lamps, invnted us to embark. Wc embr^^jiced 
this opportunity of gaining a nearer view of the pyramid ; and, 
accompanied by two friends, wc rowed thither, between a long 
TOW of brilliantly lighted ships, from whence wc heard the gay 
songs of the sailors, celebrating the praises of the Imperial 
House of Austria. We surveyed from the sea this striking ex- 
hibition, which was enhanced by the incessant lightning that 
proceeded from an impending cloud. Scarcely had we time tc» 
regain the pier, when a sudden and violent storm arose, which 
instantly brought down tlie distant tempest in a tremendous tor- 
rent of rain, accompanied with thunder and lightning. This 
<nrcumstance unexpectedly and instantaneously put an end to 
the illumination. We were glad to be able to reach the coffee- 
house Della Stella Polaris, though thoroughly soaked with wet ; 
and we were unable, on account of the incessant pelting, to re- 
:gain our quarters dll past midnight. 

Hundsberg^ May 8.— We were now obliged to bestow that 
^tendon upon our plants which should set us at liberty to make 
;a fresh excursion on the following day. Tliis extended ov^ 
the meadows which encircle the hills of Monte Spaccato, and 
were those stony places enclosed with walls, of which we hardly 
knpw at first what to think. Now, those barren spots are trans- 
f<>rincd into fields rich in flowers. Thousands oi Nai'cissis:, Fri 
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Hilaries^ HyofAnihs^ Starch hycuAntlis^ Scorzonerm mAGentia/ns^ 
miomed the ground ; and wc, moreover, found a couple of plants 
that were new to us, namely, a Valerian and a Plantain. The 
rcjoting up of some fifty specimens, was attended widi much 
trouble in this stony ground. Besides these, there grow in this 
spot together Ghtmlarla cordtfolia^ G, ntidicatdis and vulgaris^ 
a fircuinstance whfch enables qs to make an interesting addition 
to a treatise on tlie geographical distribution of plants, which we 
intend to pursue and publish. 

“ The little wood at the back of these meadows, consists of 
Primus Mahakb and Pyrua Amelanchier^ among which were 
Koiiie singletrees of Sorbus dmnestica. Here, also, the Curculios 
wero quite at home : we found particularly C. Gorzensis and C* 
planatus together, in tolerable plenty : the great beauty and size 
of these s[x*ciinens, induced us to collect them, though we had. 
already got a sufficient supply of these species. T he great affi- 
nity and proximity of habitat of these two insects, is a circum- 
stance of a similar nature to what we have already noticed in 
the Glohularicc, 

IImid$berg\ May 10. — It was late yesterday before we finished 
drying our Valerians^ Senecios and Plantains ; and we were, 
therefore, obliged to tlchiy the examination of these plants till 
this morning. The Valerian has the habit of V, dioica, but 
its inflorescence is completely hermaphrodite. This circum- 
,stan(;e certainly constitutes no specific distinction ; for, accord- 
ing to Scopoli, even the V. dUnca has, in Carniola and near 
Saltzburg, been often observed with hermaphrodite flowers. Bet- 
ter marks of difference are, therefore, those afforded by stoloni- 
Ims nuIUs ct radice tuberosa. In a word, this plant is a decided- 
ly marked species, and yet ap|xjars to be unnoticed Jn any bota- 
nical publication, and omitted in every German Flora The 
Plantago we must also })roiiounce to be a novelty, which has pro- 
bably been hitherto confounded with P, lanceolate^ For the pre^ 
sent, we will only observe, that plants of it are remarkable even at 
adistance, by their large round heads of flowers, beset with snowy 
white anthers, and on this account it might well deserve the name 
of Plantago capitata. The Senedo^ we had determined as tlie 


* It is the* V* tv.beTosa» 



264 Drs Hoppe andf Hornschuch’s Tour to the Coast of the 

S. lanatus of Scopoli, which, as this author has already observed, 
is very different from S. Doronicum. As, however, we know 
that another species appeared under this name in the System, we 
have chosen for this individual the name of S. Scopoli. To-day 
we have transacted our business in the dty, and hope to be able 
to make a farther excursion to-morrow. 

Hundsbergy May 11. — ^An excursion was made by us to- 
day to the wood of Lippiza. This place, never to be forgotten 
by us, or by any othCT botanist who has visited it, now appears 
in its full glory. The Paoniay with deep red sin^e dowers, is in 
full blossom, and from the profusion of its inflorescence, it forms 
a really beautiful sight. All the plants which we hfwl found in 
our earlier perambulations through this sanctuary of Flora; arc 
now in abundance, even those of the Karst of Contobello ; so 
that the w'<K)d really forms a botanic garden, wherein the vege- 
table inhabitants of the adjacent country are assembled. This 
is owing to the locality of the wood, of which we shall now at* 
tempt to give a particular description. One must not, from the 
term of the Wood of Lippiza, imagine that it is at dl like our 
oak and beech woods ; for the nature of the soil docs not admit 
of the growth of these thick forests. It consists, on the contrary, 
of separate groups of trees and shrubs, between which are seen 
open spaces, which are sometimes only covered with bare stones, 
but which sometimes form verdant plots, that serve as pasture 
for horses. It has, also, another peculiarity, in those deep exca- 
vations common in all the Karst country, which are partially cul- 
tivated, or form moorish spots. Each of these different situa- 
tions produces pkints peculiar to itself. The shrubby partsabouud 
with plants that seek the shade, as Lamitim OrvaJoy MvUtiis 
grandifloray various species of Convallarta and LathyruSy &c, ; 
whilst, close l)y, the grassy spots are covered with large and beau- 
tiful spcHiimens of OlobtdariaSy oi Scorr.oneraSy and Polygala wh- 
garis. In the deep, wet grounds, grow the Arlstohchias and some 
kinds of Orchidett; and the bare stones protect the Alyssum mon^ 
tanurriy the GenistePy and other productions of the Karst. Among 
the more remarkable shrubs, are the (which, however, 

is very plentiful here). Eujonymus lairfollns and £. verrucosus, 
2Sb^se nourish several kinds of insects, of which we got a large 
to-day. Wc found many specimens of Carahts catauitus^ 
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V. and also of C. convexm, Calosorna Sycophanta and C. Inquisitor j 
Lamia tristis^funesta^ and pedestrisy Albax Striola and ccrhio* 
tusy Ceravibyx cerdoy Pterostichm ^fa>sciatapunetatus (CreutZy} 
Sarites Gagatesy Curculio gemmatuSy MezcrfiF. PinctiF.y and 
some new species : also Qymnoplcnnispilularisy tlie golden green 
Scarabmui vernalisy and again the new species. In order to. 
rat cl 1 the Car ably Caktsomrey and the new species of ScarabneuSy 
we employ a peculiai* kind of chase. These beetles secrete them- 
.selves under the fallen leaves, from whence tliey do not emerge 
till all around is quiet, when they seek for fixul or for their 
mates. AVe, therefore, tread very softly up and down by the 
bushes, and stand quite still, wherever we expect any tiling. 
VVIu'uever an insect moves, which is immediately known by the 
rustling of the le.aves, we pay close attention to the spot whence 
the sound procJt eds ; and as soon as the beetle is seen, we dart 
upon it like lightning, the greatest promptitude being requisite 
to secure the creature, which instantly retires to its hiding place,. 
uj)on perceiving any individual near. 

“ Ilimdsbergy. May 13 .— Having yesterday taken measures 
for the preservation of our plants and insects, w’e were enabled to 
go out again botanizing this morning, and we chose, for the spot 
which we would visit, the Chesnut Wood in our neiglibourhood. 
At our first entrance, the two penlandrous plants, Chiosma 
echioidcs and Cynoglossvm clilerifolium saluted us respectfully 
willi inclined lieads. In their ta*ain we found GaKww rf/irww 
and a PotentUlUy which, in leaves and flowers, resembles P. opon 
roy but whose erect stem brings it nearer to P. recta. The 
plant which we know under the latter name in the Botanic Gar- 
den has a diflerent appearance from this, bearing a much larger 
flowtT, of a line brimstone colour. We also found here, far dis- 
tant from tlie sea-shore, Planiago subulata and P. Wujfeniiy in. 
a line state. Scattered tliough die wood in plenty grew FrOxU 
nus OmuSy Coronilla EmeruSy Croitwgus monogymiy Inula hir^ 
lay Melittis grandifloray Tamus communisy Lithospermum pur- 
puro-canrideuniy Vicia Craccay some GenisUey and an OnoniSy 
‘‘ caule erecto merniiyjloribus purpureis,^ Amongst the scarce 
things were Campanula spicata and Veror^a a^ustriaca, Wc 
ascended to*the top of the Earst and perceived a powerful 
odour, which proceeded from some plants not yet in flowerj pro- 
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bably belon^ng to a Hyssop or Savory* Another plant that 
was plentiful throughout the whole Karst, but not in blossom, is 
Lotus Dorycnium (Linnaeus), a Salvia^ with the characters of 
jS. pratensis^ but with smaller inflorescence, and an unknown 
Rhamnus beginning to flower. Our entomological f.uccess to- 
day was also considerable. Within the blossoms of the Manna 
Ash were many Cetouut^ and amongst them' Cetonia metallica^ 
as also, Mslohniha squamosa^ a small Buprestis^ and a multi-* 
tude of Piezata. On the ground in the wood, we found Ca/o- 
soma Inquisitor^ and under stones a beautiful specimen of Ca^ 
rdbus cyaneus, Scohpendra nmrsitans^ Scorpio curopau^^ and 
our new Julus* In the evening we were refreshed by the grate- 
ful smell that prticeeded from the Lonicera Caprifolkm^ and 
from a Silene^ whose flowers, closed by day, were only now ex- 
panded. 

‘‘ Hundsberg^ May 14. — The weather is at this present time 
remarkably fine ; the great heat of day being in the evening 
mitigated by soft showers, whose influence gives luxuriance to 
the vegetable world, and new life and vigour to the insect crea- 
tion. Thus, our daily labour receives no intermission, for we 
find, indeed, that many plants lose their bloom before we can 
lay them out. The which we gathered yesterday is 

Hosfs S. noctijlora^ a name which our yesterday’s experience 
proves to be applicable. We almost doubt whether this plant 
grows in the middle of Germany, and we believe that the indi- 
vidual to which this name is given by Hoffmann and Roth is 
another species. A remarkable circumstance which we here 
noticed is, that the Silene nutans yields, at night, a very agree- 
able scent. Perhaps this climate has a powerful influence over 
our vegetables, for in the north of Germany this plant exhales 
no odour, at least we have never experienced it ourselves, nor 
met with any writer who noticed the peculiarity. The Rhamnus^ 
which so mucli raised our expectation yesterday, is If. rwpestris 
of Scopoli. Host refers it to Jf. pumiluSj to which it certainly 
does not belong. We will only mention the following charac- 
ters, until we can giye, at some future time, other points of dif- 
ferencc. Rhamnus pumilus grows upon a wall on the Schloss- 
berg^j|t Aschan, and is small, and a stunted specimen. In 
tUStoe dwarfish manner, it inhabits the rocks of Sonnerwend- 
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^tadt at Untcrsberg, and, according to Mr Von Braune, tho 
\alls of the fortification at Werten, which it covers like ivy. 
The plant here is found on stony Karst as a bush, and like a 
1 ree in the Chesnut wood, resembling in height J?. Frangvda^ 
Wc have made a third (Jiscovery, which pleases us well, name- 
ly, that the supposed Rhun has changed itself into the Turpen^ 
tine Tree {Pistad% Terebinthue). We did not expect this 
i’arity to be so near. ^ We would here recommend to the atten- 
tion of the dendrologist these two species of trees, and to the 
Horist the Silcne 7ioctifora ; we are sorry that we could get nei- 
iher ripe seed nor perfect fruit. The botanical character of 
tills southern part, of Germany now begins to disclose itself, 
and it is quite striking how much two of the natural orders of 
plants predominate here, namely, the Leguminosce and Orchk 
dete. Orchides^ Cytisi^ Genista^ Loti, TrifbUa^ Lathyri, and 
Medkagineej are everywhere seen in great profusion and va- 
riety ; and all the species of Orchis which are scattered through- 
out’ Germany may here be seen growing in a couple of fields. 
The genus Euphorbia here also produces very many species, of 
which but four appear in the middle of Germany. Thus, like- 
wise, the families of Labiatae, Crucifers, Composiide, arc espe- 
cially natives of this country, and you cannot make an excur- 
sion without finding a considerable variety of them. It is likewise 
worth observing, that many common plants of the central parts 
of Germany are not to be seen here, but that their place is al- 
most always supplied by others of a similar, or nearly allied 
genus. For instance, we find here 

Arum italicuzn instead of A. macnlatum. 

|i)chium italicum £. vulgare. 

Cynoglowum Chei- > f, offldnalc. 

rifolium j 

Aristolochia longa A. Clematitis. 

Mercurialift ovata M. perennis. 

Fraxinus Ornus F. excelsior. 

Quercus piibescens Q* Robur. 

Carpinus Ostrya C. Betulus. 

Adiantum Captilus ) AspleniumTri- 

Veneris | chomanes. 

Ceterach officinale 

Ilhamnus rupestris R. Frangula. 

Crataegus monogyoa C. oxyacantha. 

Lonicera Caprifoliam L . Xy losteum. 

Prunus Mahalcb P. spinosa. 

Spartium junceum S. Scoparium. 


Clematis viticella C. Vitalba. 

Sorbus domestica S. aucuparia. 

Pulsatilla intermedia P. vulgaris. 

Leucojum aestivum L. vernum. 

Primula ncaulis P. elation 

Helleborus viridis H. niger. 

Carex Schoenoides C. Schreberi. 

Carex extensa C. ilava. 

Carex alpestris C. montana. 

Lolium tenue L. perenne. 

Triticum junceum L. repena. 

Bromus aquarrosus B. mollis. 

Scorzonera austriaca S. humilis. 

Valeriana tuberosa V. dioica. 

Plantago capitqta P. lanwolata. 
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^^Hundsbcrg, May 16.~Ycsterday was dedicated to the drying 
of our plants, and to-day to seeking for plants and insects ii! 
the Wood of Lippiza. When we last had been there, we laid 
some bits of raw meat on the fallen leaves, in order to attract 
certain carnivorous beetles, but we found to-day only a couple 
of Carahi catenate and a number of common Silpha^ particu- 
larly S. Imiata, True Neorophori were not/ found there. As 
we are engaged again with insects, and cur presses are filled 
with plants, we devoted this day wholly to entomology, and col- 
lected numerous Carahi^ Curcullones^ and Scarabedy which are 
here very numerous. Besides these, we found Chrysomcla tris- 
tisy hemisphairica Anderschy Hottmtottay hwohry GattmgcnsiSy 
globosoy Clythra longipeSy plentifully on shrubs; Cistela Icp-^ 
turoideSy Lamia atomaria and tristiSy Ahax strioluy siriolatus 
and latuSy Helops cocruleus et caraboidesy Calandria abbreviatay 
Donojcia nigrOy Pedinus hclopioidesy Byrrhus GigaSy ornatm 
and ccyronatusy Mylahris Spartii, CurcuUo distincttiSy variolo^ 
suSy punctato-strialusy opIithvdmicuSy erhbr onus ydypeatusy gemma- 
tusy pinciu which used only to be Ibund in Sweden. Curculw 
Mergerlciy Asida griseay marginatay Cimex maurusy Cassida 
MurraOy Tctyra picta^ Tenthredo Scrophulariay rustway sue- 
cincta and togatoy Straiyomis Chamekony with many common 
and still more unknown CurcuUoSy Chrysomek^Sy ElaterSy Pic- 
zatas and Biptcras, We shall give the information regarding 
the new species in a supplement when we can get at our books, 
and can afford the necessary time to their examination. 

Hundsbergy May 18.— Having yesterday taken care of our 
plants and insects, and being desirous of getting something to 
store our presses before we take our journey into Istria, we di- 
vided our forces, the better to explore the country. One of us 
ascended the Karst, and, among other things, brought away 
the delicate Cyiisus argmteuSy as also some GenistoSy which are 
now coming into flower. The other, who went in the direction 
of Saule, found all the meadows there overgrown with the most 
noble specimens of Schanue nigricans and Scirpics Holoschanusy 
and intermingled with these, grew abundantly very luxuriant 
plants of Orchidea, First of these must be named Orchis pa- 
luetris and Ophrys arachnites. A violent thundei -storm drove 
us ^ 11 ^ Some before the intended period of our return. 

2 
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Hundsberg^ May 20. — ^Yesterday should have been appropri- 
^ ated to visiting the lovely valley of Masculi in company with 
Some of our friends, but the incessant rain frustrated our inten- 
tions. To-day we are obliged to go into the city, there to make 
some needful preparations for our journey, such as procuring 
passports, obtaining letters of recommendation, and taking leave 
of our acquaintance. By the kindness of our friends we ob- 
tained several useful recommendations, especially one from the 
Governor of the Circle, Count Carl Von Chotcck, whicli is ad- 
dressed to the various j)ublic offices in Islria ; and which, we 
expect, will prove of essential service. As this last letter exact- 
ly shews how the higher ranks in Austria endeavour to pro- 
mote science, and especially the study of botany ; and also sets, 
in the fullest light, the kind attention of Count Chotcck towards 
scientific travellers, we make no scruple to insert it verbatim. 
It was written in both the Italian and German languages as fbl- 
lo^i^s : “ The bearers of this, Mr Professor Hoppe and Mr 
Apothecary Hornschuch, being designed to make a botanical 
tour in Istria, and being strangers in this country, and having 
asked letters of recommendation thither, I request all of you, 
Gentlemen Commissioners of the Circle, Agents, &c., to afford 
to these two mentioned gentlemen, now on thgir journey to Is- 
tria, every possible aid and assistance ; and particularly, in such 
circumstances, as may promote the chief object of their journey. 
(Signed) Caiit.o, Comte di Chotek, Chamberlain, Knight of the 
Order of St Maurice, Privy Counsellor, &c., &c.” 

After wo had provided the various articles which were requi- 
site to our journey, we waited upon our woi tliy friend Brandcn- 
bourg, intending to pass yet one more pleasant evening with him, 
sincerely to thank him for the various marks of kindness which 
he had shewn us during our stay here, and earnestly to wish him 
success in his projected long voyage; Mr Brandenbourg is go- 
ing in a few days in an Austrian frigate to Tripoli, there to de- 
mand from the Dey restoration of a vessel, which w^as captured 
last year in the Mediterranean by a corsair of Tripoli, and which 
belonged to our fricnd‘*s family, and Sailed junder the Austrian 
flag. 

‘‘ Santo Nieolo^ 'near Capo dTIstria^ May 21.— Though the 
early part of this day was ushered in with rain, yet we wourd not 
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allow this circumstance to prevent us from prosecuting our jour- 
ney, and we had the pleasure to find that our hopes of the short 
duration of bad weather were confirmed by the event. About 
8 o’clock we rambled towards the city and through a part of the 
old town, in order to reach that lull over which the road leads 
to Istria. Here tlie country begms to assume a mountainous and 
stony character. It consists mostly of line-graiiled sandstone, but 
which is mixed witli so much lime, that it 'has the pro]}erty of 
effervescing with acid, and also of yielding sparks when struck 
with steel. 

Many plants a])pcared, in the genera of Verbascum^ Reseda^ 
Euphorbia^ and Scrophularia. The S, camna w’as abundunl, 
along with the Parietaria officinalis and Cynoglossum CheirU 
Jblium^ In the meadows near Saule, we saw numerous plants 
of Ghbularia vulgaris^ Ophrys arachnites^ Orchis palustris and 
variegata^ and a s{)ecies of E(juisetum which we did not know. 
On the marsh-banks, which divide tlie salt-marshes, were llie 
Tragopoffcm and Scorzonera ; and the sea-shore was bordered 
with Scirpus palustris^ compackis^ and Tabemamontanus^ 
growing with Sch/rnus nigricans. Then we came to meadows 
full of our narrow-leaved Leontodon^ and of orchideoiis plants; 
and when we had reached the first mountain behind Saule, we 
found a pasture quite clothed with flowers, entirely consisting of 
but two sj)ecies, viz, Lcucqjum mtivun^ and a very broad-leaved 
IHaniago lanceolata^ on which we must bestow a closer examina- 
tion. The road now led over dry mouiitains,where nothing grows 
but tile stone-plants already noticed, especially Scrophularia ca~ 
nina and Echiurn Halicitm. On grassy spots we found Vida 
grandiffora^ many Trifolia^ Crepidcs^ and [)articulaily Medica- 
gines ; in moist situations, under hedges, grew Carter pcndula„ 
At length we caught a distant view of Capo dTslria across the 
sea, and finally reached it by traversing a narrow neck of land, 
upon which w:e found a specimen of Gcotropes punctatns. When 
wc inquired for an inn, we were totally unable to get information 
of any, and therefore concluded that such kinds of houses were 
not to be met with bore. In this dilemma, we determined to go 
immediately, botanically ecpiippcd as wc w^erc, to M. Von Ma- 
doni^a, a nobleman possessing large property in the neighbt)ur- 
hood,* and for w hom a letter of introduction had been given to 
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IIS. This was a ilolicate biisinoss Uw; we come to a stranfje 
\'mmtry, a strange town, and to a still stranger person, and, 
w itlu.iit .scruple, rc({iio,st him to give us a Icxiging. Nor w-as this 
dilliciilty all ; for M. \ on Madonizza understands not a word of 
(Jerman or Fri’iich, nor we a syllable of Italian. He is a rich 
noltlenian, and wo, poor liotanists. What would be thought of 
It in our own eoinrti^', if two strangers, habited in so singular, 
and yot mean, a manner, as we were, should come to trouble a 
gentleman, a perfect stranger, in his own house ; and if more, 
lliev could not say what they wanted, what would become «>f the 
pixjr fellows ! However, we proceeded towards the house with 
toli'rablc courage, and had scarcely reached it, when a well- 
dre.«j!ed young man apjKwed, and received us with the words, 
‘‘ Aha ! Ma/nici ! ” He led us up stairs into an elegant apart- 
tneiit, invited us to Ire seated, and to disincumber oursedves of 
our luggage, in the most friendly manner. Now the first step 
wa<j taken, and yet we felt very uncomfortable at not being able 
to address our ho.spitable entertainer ; but M. Von Madoni/za 
obviated this inconvenience by sending for an inteqweter, 
through whose medium wo reatlily communicated vhat wc 
wished to say, and received much kind information from him in 
return. Our generous friem’ pruiwscd to take lis with him to 
liis country-house, from whence wc cumld examine the pnxluc- 
lion.« of the soil arouiul, and wo need hardly say that w'C accepted 
this oiTcr with much pleasure. This villa was situated on the 
opposite .shore of an arm of the sea, and wc were conducti'd thi- 
ther in a bcatiliful little ve.ssel, accompanied by M. Von Vlado- 
nizza and the interpreter. A basket rcplcnishal with a grear 
variety of provisions was carried, atid also a dozen Ixittles of 
wine. The passa^ was performed in a quarter of an hour. f)u 
the w’ay, our kind landlord spoke of a beautiful jilaiit, which 
grew abundantly in his fields, and whost: name he was desirous 
to know; it proved to be Orc?MM bj/blia. In tire same situation 
wc saw several other beautiful things, such as TrjfbHum himr- 
natim, mspitosum, and scahrum, Junais mariimm, &c. &c. 
Our benefactor seemed to take a considerable share in our en- 
thusiasm and pleasure. Wc stK»n rcachqfJ his house, and he led 
us about it and his garden. 'Fhc noble situation of thii| fine 
stonc-buikljng, which, ]>la'‘ed on a bill near the shore, com- 
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mancb a delightful view of Isola, Pirano, and the sea around,> 
really baffles all description. Before this dwelling belonged to- 
the present possessor, it had been a convent of St Nicholas. A1-- 
though the garden was chiefly laid out in the cultivation of ve- 
getaUes and fruiUtrees, there were yet many ornamental plants 
in it ; and the hedges consist of roses : sage and thyme grow 
here to a noble size, and are now in full flol^^er. But particu- 
larly we noticed, against the walls, such old and stout stems of 
jessamine^ rosemary^ and the locusUtree {Ceratonia siliqua)^ as 
we had never before seen. In the greenhouse, where, notwith- 
standing the forwardness of the summer, its inhabitants were still 
suffered to abide, we observed the common plants of such a place, 
as Geraniums^ Hydrangia^, Lantanas^ and Volkameerias, 

It was now evening, and M. Von Madonizza returned to the 
town, after having ordered his gardener to pay us all attention, 
shewn us the apartment wliere we should sleep, invited us to a 
well-furnished table, and repeatedly told us by his interpreter, 
that he would be happy in our remaining here as long as was' 
agreeable to us.” 

** Santo Nicoh^ May 22.— After breakfast to-day, we took a 
botanical walk, to examine the neighbourhood. From our new 
habitation we took to the eastward, over a mountain which is at 
some distance. Immediately behind the house wc gathered Hy~ 
adnthus comos%is^ with rather an unusual habit ; and in a pit 
close by grew a large Carex^ much resembling C. hirta. We 
pursued a road which led into the country, having a bank 
clothed with bushes on its left side ; here grew Oak and Horn- 
beam (the latter probably Carpinus ostryay, Cratagus mortogy- 
na, Spartium Juncetim^ Rhus cotimis^ and the Common RMer. 
Beneath were Orohanche major ^ Hedysartim hmbryehiSf LoUis 
eomiailatus and hirstitus, Hippocrepis comosoy and Plantago 
subulata and Wulfbnn. We followed the track of a murmuring 
brook, from both sides of which hung down bushes of the same 
description as those which I have named, entwined with CoroniU 
laEmeruSy Lonioera capri/bliumy and Clematis viticella. On the 
leaves of the latter we found in plenty the fine jEcidium Ckmor- 
There were also Lithospermum piirpuro-coeruleumy Gera^ 
ii0$n sanguineumy Melittis grandiflorUy Scabiosa sylvaticay. 

}yris aquilinuy Polygala vulgarisy Scirpus romanuSy Limodo^ 
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1 rum abortivum, and on wet rocky spots was Adia/ntum capMus^ 

^ Veneris. After we had followed our murmuring guide for some 
time, we found its sides becoming so steep, that we struck over 
tlie hills, one going to the left and the other to the right. Here 
we gathered the Astragalus of Trieste, the lovely Cisius ffeJi- 
anthemum. Convolvulus camtabrica, Ulmus suberosa, Cnicus 
defloratus, CytisuH nigricans and asrgenteus, and an unknown 
species of Briza, ofie new Plantago, and on oak-leaves a beau- 
tiful Erineum, When we reached the top of the hill, we found 
it remarkably barren. Lamia pedestris was not uncommon un- 
der stones. To our surprize we saw Trieste at a considerable 
distance, and Moja behind, at the foot the mountiun where 
we jitood. In order to avoid going twice over the same ground, 
we turned towards a hill on the south-west, lying near the sea, 
where we found Serapias ensifolia and Ophrys wradmiies. 
The heat of the day was great, and we encamped at noon under 
thp shadow of some beautiful shrubs, of which Castanea sativa 
was the principal ; and it was surrounded with Colutea arboi-ea 
Coronilla Emcrus, the undetermined Cytisus, and C. nigricans, 
on which Tamus communis climbed, whilst Scabiosa sylvatka 
cushioned our seat. After resting a while, we rambled yet lar- 
ther, and emerged from the bushes into an open tract, where 
Coronilla coronata and an Apargla flowered ; and Scorzoncra, 
latifolia was in seed. At last we got into wet meadows by the 
sea-side, where the fine Orchidea, which we had formerly noticed 
at Saule, were very numerous, as also Carex distans, and two 
other species of Host, with which a meadow was covered. 
While we were employed in digging up these, a country man, 
followed by a ma^ and a woman-servant and a number of cattle, 
came running, to look at us ! We asked for a draught of water; 
but this was, as everywhere in the vicinity of Trieste, extremely 
bad. Oh ! when shall we return again to our own pure, cool, al- 
pine springs ! ^On our return, we observed, near a countryman^ s 
house, some beautiful trees of Punka granalum ; and in a stone 
enclosure were Arktcdochia clematitis, and a woody plant of the 
class and order Monoeda Tria/ndria, having cc^x trifidus, 
corolla nuUa^ with the habit of Thesium linophyllum, and which 
is entirely unknown to us. Of insects, we collected Clythm fow- 
gipes, Cetonia mctallka, and some Cimkes. When we came 
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back to tlie house about 5 o\-lock 5 we saw our kind patron cross- 
ing ill his beautitul little bark. He brouglit with him to-day 
another interpreter, who understood the German language better 
than the former. The plants in tlie gre.- nhouse were now par- 
ticularly reviewed, placed in order, an4l those which had not 
been named, were determined by us; no difficult task, — for 
though we had not our books with us, we wdi'e well acquainted 
with those which were the common kinds of greenliouse flowers. 
After having supped together, M. Von Madonizza took his leave, 
to go back to Capo d‘'Istria, after having promised to bring liis 
lady with him the next day, and rejicated his invitation to us to 
remain in his house as long as we might find desirable. 

It was a glorious evening, such a one as only this clie(*rfuJ 
month, in union with a soft southern climate, can afford. We 
enjoyed its charms, admired the noble prospects of this paradi- 
siacal country, and lingered in tlie garden, employed in friendly 
conversalion relative to our future plans, till past midnight.*"^ 


This brings us to the termination of this interesting volume, 
and we regret, for the sake of science, tliat no more of the work 
is likely to appear. AVe shall conclude our extracts by giving 
a list of the first century of plants which these indefatigable bo- 
tanists have published, and which include many individuals of 
great rarity, and which are preserved, to our own knowledge, in 
the mo.st beautiful manner. 


Pluntcv Phanarogamiv ndecUv^ (,u€Ui hi lochs natidibus college- 
runt et ea\skcaixrtmt J). H. Hoppe ci Fr. Hormcknefu Ra- 
tisbon, 1817. 

Decjis Prim a. 


<7rocu.s variL’fTaliis, IT. ci /i. 

albiHorus, KitaiheU 
Primula lon^illora, JVu/Jin, 
glutinosu, do, 
Xopidium brcvicaulc, //. 


Braya* alpinu, Sternb, ct //. 
Lcontodon Taraxaciddes, //. et II, 
tcnuitblium, II. ct H. 
Arislolochia longa, Linn. 

rotunda, Linn, 

DfiCAs Secunoa. 


Valeriana tuben>sa, Linn. Pulsatilla intermedia, //. et IL 

Armeria alpina, Wittd. 1. inaria alpin.'i, 

(inaplialium carpathicum, VVuhl. Senecio Sco}>oli, //. et IL 

Wil)clia chondrilloides, IL et Ji. (’hrysaiitheinum inoiitanuni, lAnii. 

Ornithogahun Liotttrdi, Stern. Mercurialis ovata, St, ct Ji. 


• A new genuf- of plants*^ of wliirh an additional hpccicn has been disco- 
\cu‘d j|i Melville Island. The same, I may ob.ser\c, has been the case with a ge- 
nus cd’ Mos-.i-y (Pniiho, first found hy ihene gentlemen during their travels. A sc- 
ond thh hvcit (IctccUd w dfeh die An. 
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Drcas Tpinri*. 

riuntago Wulfenii, Jiernh, 

Euphorbia vencta, WiUd: 

capitata, //. ct //. 

Kpithymoides, Jac^ 

Ilaiiiinculus ruta'folius, Lintu 

Trifolium c^vspitosum, Rtem. 

bupleurifoliuii^ Veyr» Ilicrttcium angustifoliunit //* 

'Trifoliuin scabrum, Liinu 

]nuniluni, JJ. 


Dkcas Quart a. 

Ilham nuK rupcstris, Scop, 
sjilvcstris. Scon. 
sericoa, IVnljz 

Dorycnimn herbaceum, VilL 

Querciis pubcscens, Jf^illd. 

CarjiJniis orientalis, Lamarcks 

Astragaluh iiionspossula*us, Linn, O^ris Oitius, Linn. 

tisus cirguriteus, Lina. 


Plantrc Clramhicd' ^dvdiv^ «Sr. 


Drcas Priua. 

Scirpus roinanuK, Linn. 

Liizula nigricans, Dcsn. 

conipaclu.s, Ktok. 

•Carcx llostii, Schk. 

ScVocmts nigricans, Linn. 

cxtensa, Host. 

Klyna spicata, Schrud. 

alpestris, IVilidy 

Tolieldiu alpina, Stnnh. et //. 

capillaris, Linn. 

Plants Cryptogamu a selcctw^ ^ r. 


Dkcas Priua. 

•t*o1ypodium hyporboretiin, Sw, 

Aspidium aciilcaium, Sw. 

Cctcrach (itUcinurum, IVilld. 

montanum, Sw, 

A.spidiuin Loncbitis, Sw. 

Asplenium viride, Jfvds. 

rigidum, Sw. 

Blechnum borealc, Sw. 

Oreupteris, Sw. 

Adiantnm capillus, Linn, 


Decas Secukoa. 

Anictangium Ilnrnscluichianiim 

, Funck. Cynodontium canillaceum, Ifedw. 

cnmpactiim, Schw. Barhula tortuusa, Svhw. 

Weissiu cam pacta, Schw. 

Triuhostomum fontinuloides, Jledw. 

acuta, //cdw. 

Biu-tramia llalleriaiia, Ifedw. 

jiigrita, JJedw, 

(Edcriana, JJedw. 


Decas Tkrtia. 

Dicranuni niajua, Schw. 

Leskea rufcsccns, Schw. 

elongatiim, Schldch. 

chrysoon, //. et II, 

^ircl 1 S, Smith. 

rolytricbuiri alpinum, Linn . 

Timmia austi iaca, 1/cdw. 

fonnosum, Iledw. 

Jiryuni Schlcichcny Schw, 

longisetum, Swarie . 


Degas Quarta. 

Splachnum urcculatum, Ifedw. 

Welssia crispula, Ifedw, 

grucilc, Dicks. 

Mielichofcri, Funck.' 

Encalypta rhaptocarpa, Schw, 

latifolia, Schw. 

uflinis, Schw. 

Trichostoinuni latifolium, Schw. 

Weissia fugax, Ucdw, 

funalc, Schw, 


Degas Quimta. 

Fticus spiralis, Espcr. 

Conferva ciliaris, Tlvds. 

cuncatcnatus, Linn. 

Ccraniium a^siculare, Roth. 

obtusus, JIuds. 

Conferva intc.^iinalis, Roth. 

violaceum, Roth. 

, fruticuiosum^ Roth, 

Conferva Litiuiu, RotL 

I’Coj'iarium, Roth. 
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XII.— Ora a New Plan of TunneVmg, being calculatedjbr 
opening a Roadmay under the Thames. By M. J. Bbunel, 
Esq. F, R. S. Civil Engineer. With a Plate. 

the celebrated author of this plan has had the kindness to 
favour us with a description and drawings of his new method of 
tunnelling, which, though printed, are we believe not intended 
for separate publication, we conceive that ‘our readers will be 
highly gratified by an explanation of a method which, in point 
of ingenuity and utility, has not been surpassed by any of our 
modem improvements in the useful arts. 

The writer of this notice, had the peculiar gratification of 
examining, in 1818, in company with his much respected friend 
Professor Pictet, all the ori^nal drawings, on a large at 

the house of Mr Brunei, and of having them explained by 
that distinguished engineer. Mr Bmnel then mentioned tliat 
the idea upon which his new plan of tunnelling is founded, was 
suggested to him by the o[K;ratiuns of the 7'crcdOy a testa^ 
ceous worm, covered with a cylindrical shell, which eats its way 
through the hardest wood ; and has, on this account, been called 
by Linna’us CalamUas Navium. The same happy observation 
of the wisdom of Nature, led our celebrated countryman Mr 
Watt to deduce the construction of the Flexible Water Main, 
from the mechanism of the lobster's tail *. 

“ The difliculties,” says Mr Brunei, “ which have opposed 
themselves to every attempt that has been hitherto made to exe- 
cute a tunnel under the bed of a river, have been so many and 
so formidable, as to have prevented its successful termination in 
those instances where the attempts have been made. 

To propose, therefore, the formation of a tunnel after the 
abandonment of these several attempts, may appear somewhat 
presumptuous. On inquiring, however, into tlio causes of failure, 
it will be found that the chief difficulty to Ik‘ overame, lies in 
the inefficiency of the means hitherto employed for forming the 
excavation upon a large scale. 

In the case of the»drifuway made under the Thames at Ro. 
therhithe in 1809, the wgter presented no obstacle for 930 feet; 


See this Journaly vol. iii. p, GO. 







far apenhig a Roadway under the Tfuxmee. S77 

And, when a great body of quicksand gave way, and filled the 
adrift, the miners soon overcame this obstruction, and were able 
to proceed until they were stopped by a second irruption, 
which, in a few minutes, filled it. Nothing comes more satis* 
factorily in support of |he system that is adopted here, than the 
result of the operations that were carried, under that circum- 
stance, to an extent of 1011 feet, and within 130 feet from the 
opposite shore. • 

It is to be remarked, that, at the second irruption, on ex- 
amining the bed of the river, a hole was discovered 4 feet dia- 
meter, 9 feet deep, with the sides perpendicular,— a proof that 
the body of quicksand was not extensive ; but what is most re- 
markable is, that this hole could be stopped merely by throwing 
from ahove^ clay partly in hags and other materials : and, after 
pumping the water out under a head of ^5 feet of loose ground, 
and 80 feet of water, the miners resumed tlie work, and pro- 
ceeded a little further ; but finding the hole at the first irruption 
increased, and the Jilling over the second very much sunk, the 
undertaking was abandoned. 

The character of the plan before us, consists in the mode of 
cftccting the excavation, by removing no more earth than is to 
be replaced by the body of the tunnel, retaining thereby the 
surrounding ground in its natural state of density and solidity. 

In order so to effect an excavation 34 feet in breadth by 18 
feet 6 inches in height, the author of this plan proposes to have 
the body of the tunnel preceded by a strong framing of corres- 
ponding dimensions, as represented in the accompanying draw- 
ings (Plate IX.), and in the model proposed to be submitted 
for inspection. The object of this framing is to support tlie 
ground, not only in front of the tunnel, but at the same time 
to protect the work of excavation in all directions. The body 
of the tunnel, which is to be constructed in brick, is intended 
to be fitted close to the ground (See Fig. 1-3.) ; and, in 
portion as the framing is moved forward, so the brick-work 
is made to keep pace with it. . But, as this framing could not 
be forced forward all in one body, on account of the friction 
of its external sides against its surrounding earth, it is com- 
posed of el^xm perpendicular frames* which admit of being 
pioved singly and independently of each other, in projlortion 
as the ground is worked away in front. These .several frames 
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are provided with such nicclmnisni as may he necessary to move 
them forward, as welhas to secure them against the brick-work, 
when they are stationary. It is to be observed, that six alter- 
nate frames are stationary, while tlie five intermediate ones are 
left free for the purpose of being moved/orwarei when required ; 
these, in their turn, are made stationary for relieving the six al- 
ternate ones, and so on. 

In order that a sufficient number of hands may be employed 
together, and M’ith perfect security, each perpendicular frame is 
divided into three small chambers, which may ))r(>perly be de- 
nominated cells, (See Fig. 1-2). By this disposition, 83 men 
may be brought to operate together with mechanical uniformity, 
and quite independent of each other. These cells, which are 
open at the back, present in front, {igainst the ground, a com- 
plete shield composed of small boards, which admit of being 
removed and replaced singly at jdeasure. 

It is in these cells that the work of excavation is carried on. 
There each individual is to operate on the surface opposed to 
him, as a workiiian would cut out a recess in a wall for the pur- 
pose of letting ill a piece of framing ; with this difi'erence only, 
that, instCiod of working upon the whole surface, he takes out 
one of the small boards at a time, cuts the ground to the depth 
of a few inches, and replaces the board before he proceed to the 
next. When he has thus gained from 3 to 6 inches over the 
whole surface (an operation which it is expected may be made 
in all the cells nearly in the same time), the frames aj c moved 
forward, and so much of the brick-work added to tlie body of 
the tunnel. Thus entrenched anti secui e, 33 men may carry on 
an excavation which is 630 feet superficial area, in regular order 
and uniform quantities, with as much facility and safety as if 
one drift only of 19 feet square was to be opened by one man. 

The drift carried under the Thames in 1809, which was 
"SiLaut the size of these cells, and was excavated likewise by only 
one man, proceeded at the rate of from 4 to 10 feet per day. 
In the plan now j)roposed, it is not intended that the progress 
should exceed the rf^tc of 3 feet per day, because the work should 
proceed with mechanical uniformity in all the points together. 

With regard to the line of operation, if wc examine the na- 
turefof the ground wc have to go througlj, wc observe under 
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the tliird stratum, which has been found to resist inilltratioiis^ 
’‘that the substrata, to the depth of 86 feet, are of a nature that 
present no obstacle to the progress of a tunnel ; we are informed 
that no water was met there. It is tlierefore through these sub- 
strata that it is ])rO|)os()(l to penetrate, and to carry the line that 
is to cross the deep and navigable part of the river, leaving over 
die crown of the ftinncl a head of earth of from 12 to 17 feet in 
tliiekness, quite unefisturbed, (See Fig. 6). 

Admitting that, in descending to, or in ascending from, that 
line, we sliould come to a body of quicksand, such as that which 
was found within about 200 feet from Uk shore, it is then we 
should find in the combinations of the framing, before described, 
the,mcans that are necessary for effecting, upon a lai'gc scale, 
what is practised, on a very small one, by miners when they 
meet with similar obstacles. Indeed, were it not for the means 
of security that are resorted to on many occasions, mines would 
inevitably be overwhelmed and lost. 

Although we may encounter obstacles that may retard the daily 
progress of the work, it is with satisfaction we conterajJate that 
every step we take tends to the perfonnance and ultimate com- 
pletion of the object ; and, if we consider that the body of the 
tunnel must exceed the length t)f Waterloo Bridge, it must ho 
admitted that, if, instead of 2 years, S were necessary to com- 
])lcte the undertaking, it Avould still prove to be the most econo- 
mical ydan practicable for opening a land communication across 
a navigable river.” 

In order to execute the tunnel beneath the Thames by the 
method described in the })receding paper, it is proposed to raise a 
capital of I^. 160,000 by transferable shares of L. 100 each. 
The following are the heads of expence : 


Preparatory cxpenccs, . . . L. 9000 0 0 

Exigences of the execution of the work, which will 


require two years, 
Expence of materials, 
Purchase of ground, 
Unforeseen expenccs. 


2t,000 0 0 
87,000 0 0 
20,000 0 0 
24,000 0 0 


Total, • L. 166,000 0 0 
Value oi' a team-engine, &c. . • , 6000 0 0 


L. 160,000 0 
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AttT. ’yLlll.^-^Observatims cm the Effects of Heat and of Mo- 

iim* In a Letter to J. F. W. Heeschel, Esq. F. B. S. 

Lond. and Edin. from M. Seguin. Communicated by Mr 

Herschel 

SiE, Annonay, iWi Sept 1822. 

X HAVE taken the liberty of submitting, through your means, 
to the learned Society of whicli you are Secretary, a new me- 
thod of considering the effects of heat and of motion, which my 
granduncle Montgolfier, with whom I spent a great part of 
my youth, had often discussed with me. 

The principle which he maintained was, that the ms viva 
could neither be created nor annihilated, and consequently, that 
the quantity of motion on the earth had a real and finhe exist- 
ence. 

In order to obtain an explanation of this result, I have ob- 
served, that, as all known bodies are elastic, and susceptible of 
experiencing variations of volume, the limits of which are un. 
known, their molecules must necessarily be at a distance from 
each other. 

As even the most solid and dense bodies are capable of being 
evaporated, — a property which is indicated by their smell, we 
may conclude, that there escapes from them at each instant on 
infinity of molecules, which, from their tenuity, dude all the 
means of comparison which we can employ. 

In order to assign to them the condition either of a solid, a 
jiquid, or a gas, it is necessary to suppose the existence, and the 
combination of two forces, which are sometimes in equHibrio^ and 
sometimes predominate the one over the other. We shall ad- 
mit, then, the supposition, that these two forces may be the same 
'''"^ShHcihose which regulate our planetary system, and that the mo- 
lecules of bodies are subject to circulate round one another, so 


* This ingenious paper was communicated by its'authorto J. F. W. Herschel, 
Esq. as Secretary to the Astronomical Society of London ; but being oi) a sulject 
not Astronomical, Mr Hcrschd was so kind as to transmit it to' Dr Brewster, for 
insertion in this Journal. 
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that each body, though it appears at rest, has really a certain 
'Quantity of motion, whose measure will be a function of the mass^ 
arid the velocity of the molecules in motion. 

Upon these suppositions, it is obvious, that, during the im« 
pact of two bodies, alUthe quantity of motion which is not em- 
ployed in giving the body which is struck a motion of translate 
tion, will go to augment the quantity of interior motion which it 
possesses ; and if thi% motion takes place in circles or ellipses, the 
parts will recede from the centre of attraction, and the body will 
increase in volume. In this state it will have a tendency to trans- 
mit the excess of motion which it possesses, to bodies which are 
near it, or to parts which it will emit in greater number, in 
following the same law. 

If the quantity of motion is so great, that the attraction of 
the molecules can no longer be in equiltbrio with their angular 
velocities, the Ix^dy will remmn in the gaseous state, till it has 
transmitted to other bodies the excess of velocity which it pos- 
sesses. 

The particles, in continuing to circulate at a distance, or in 
detaching themselves from bodies with different velocities, may 
make different impressions upon organised bodies, viz. that of 
light, if the velocity is sufficiently great to make it traverse the 
humours of the eye ; that of heat or flame, if their number is 
sufficiently great to put in motion or evaporate the organised 
parts, and that of both heat and flame, in the two cases united. 

Bodies, in short, being subject to circulate in circles or in 
ellipses, ought to group themselves togetlier, according to the 
simplest law of solids, inscribed in these two figures. 

It is not difficult to observe the connexion which this theory 
has with magnetic phenomena, as well as the objections which 
may be made to it ; but 1 diall forbear entering into more 
ample details, lest I should abuse the patience of the Society 
if it should deign to notice an inquiry, which has for 
years been the subject of my reflexions, assisted by those of the 
disciples of M. Montgolfier, who, like me, have had the advan- 
tage of living near him. I shall now conclude, by pointing out 
the application of this new theory to four facts, selected from 
the crowd those which it may serve to explain. 
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The first is the quantity of motion which is suddenly de- 
veloped by a glass tear (Prince llu|K*rfs Drops), which has becir" 
dropped red-liot into water, when the slightest derangement has 
taken place in some of its parts. 

The second relates to the effect of the steam-engine ; for, if 
we consider the cause of it to be the caloric, it is not easy to t»ce 
why we could not produce an indefinite nudiber of oscillations 
with the quantity of caloric necessary to prf>duce the first, if wo 
could by any means whatever employ tlie low teniperatuiws 
which are lost, to renew the effect. Whilst, if, as we suppose, 
an angular motion has been changed into a rectilineal motion, 
or into a motion of translation, we should find, after the effect, 
only the quantity of motion, or the caloric, wiiich lias not been 
employed in producing the useful effect. 

The third fact consists in giving a satisfactory explanation f)f 
the great cold which exists in the higher regions of our atmos- 
phere, whose temperature on the contraiy, ought to be m(;)re 
elevated, by the quantity of cjiloric abandoned by condensed va- 
pours, and the wannest gases, w hich tend upwards, by their ex- 
treme levity. 

If we apply our theory to this case, wii shall observe, that a 
gaseous body, on escaping at a tangent, in a direction contrary 
to that of its gravitation, is subject to the same laws as all other 
bodies in similar circumstances ; and that, consequently, w hen 
it has arrived at the limit indicated by its initial velocity, it 
is found at rest, or, in other words, deprived of its caloric, 
and obliged to absorb a new quantity from surrounding bodies, 
in order to be reconstituted with the (juantity necessary to de- 
termine its existence in any state whatever. 

The fourth fact relates to the motion produced by oi*ganisc<i 
bodies, and may be explained in tlie same manner as the steam- 
^ginc, which appears to me, in a great state of simplicity, to 
i^hiblc, in a high degree, the vital functions, enjoying, like 
them, motion and heat, while it is furnished w^ith oxygen and 
fuel. 

If you consider tlmse views, on a subject of vast extent, as 
meriting to be submitted to the distinguished members of your 
Society, I do not doubt, that, wdicn viewed in the aspect in 
which I have been able to place them, they will not be able to 
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draw /Treat advantages from them to science. The desire of 
putdng tliem in contact with the great man who first conceived 
iheni^ will plead my excuse for the liberty which I have taken 
in submitting tliem to your consideration. I am, 

SlK, • 

Your very humble, and very obedient servant, 

Segutn Ain6. 


Ajjt. XIV . — Tables of the Variation of the Magnetic Needle 
in different parts of the Globe, (Continued from p. 120.) 

Table VIII. Cmtaining the Variation of ths Needle^ as olh 
served in Asia and the adjacent Islands, 


Alexandretta, Syria, 


Aden, Arabia, 


Ava, India^ 

AlcjijH), Syria, - 
Alf^arda, necor Goa, 
Anjunga, India, 

fiab-el-Mandeh, 
Baixos de Chasos 


Beit-el-rakih, - 
Bachian Island, ( 
Amasane Bay, \ 


Bombay, India, 


Banca Island, 
Balasore, India, 
Oo. Cape Palmiras, 


Canton, 


1694 14" 23' 

1612 13 40 

1612 12 40 

1674 15 0 


Corwar Bay 



14"22'W. Celebes, Bonthain, 
13 40 Chaul, India, 


Ca()c Comorin, 
India, 



1610 19 50 



Ceylon, 

Friar’s Hood, 

Point dc Galle, 


Cbandernagore, 

India, 


Cochin, India, 

Daman, fndia, 
Dabul, India, | 


1"16'W. 

5 27 
16 0 
14 0 
14 BO 

14 20 
8 45 
7 30 
2 51 
2 48 

2 50 

3 9 

2 12 
2 21 
13 24 
2 46 

2 45 

3 0 
2 0 
1 20 
1 0 

0 0 , 

15 0 

6 20 
3 tl4 
3 53 

3 26 

4 16 

16 30 
15 34 
1(4 30 
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Derbent, Persia, 
Darsina, Arabia, 
D07 or Doa, Mo- 
lucca Islands, 
Firando, an island 
near Japan, 


I Goa, India, 


Guadal Cape, / 
Persia, ( 

Hainan Isl. China, 
Hyderabad \ 
27th June, j 


Louveau, Siam, | 

Lucepara Island, 
Macao, 

MIedfas, India, < 

Madura Island, 
Java, 

Mangalore, India, « 


Year of 
Observa- 
tion. 

t Magne- 
tic Varia* 
tion. 


12* O' W. 

Be ^ B 

15 2 


5 20 £. 

1613 

2 50 

1609 

16 OW. 

Hn 

6 40 


4 57 

1723 

5 13 


Ispahw, Persia, 
Iriseh, 

Ingana Island, 
Jask Cape, Per- ) 

«ia, f 

Jndda, Arabia, | 

Kasbin, Persia, 
Kerguelen’s Land, 


tdere, India, 

Masulipatam, Ind. 
Machiaa Island, ( 
near Gilolo, 1 
Maldeviache Ca*^j 
pal, • \ j 


1 16.39 

3 0 W. 
1 25 
0 25 

3 20 

7 30 

8 U 

4 13 


11 52 

12 55 
7 33 

27 44 
4 45 

0 30? 

4 45 
4 30 
0 0 

1 30 

4 0? 

0 32 

2 52 

3 16 

0 30 

5 24 
5 35 
5 5 

12 22 

4 12 E. 

3 28 

17 OW. 

4 }6 



Mazeira IsL Arabia, 

Mocha, Arabia,^ < 

’ ( 

Mindanao, Cape j 
St Augustin, ( 
Nankin, China, 
Nicobar, India, 

Pallacate, India, | 

Patapilli, India, 

Pondicheny, 

> Princes Island, ( 
near Java, \ 

Pulo Condore,l8l. | 
Pekin, 

St Paul’s Island, 
Iloquepiz Island, 
Rogipore (Rajaput), 
Rasalgat Cape, Arab. 


Sunda Strait, 
Sinde, • 
Sinope, 


“■ ■ { 


Singanfu, China, 
Sumatra, 

Achen, 

Marlborough ( 

Fort, 1 

Priaman, -< 

Tdlicheny, Ind« I 
Tiiz, 

Tecii Island, • 
Xin-Yam, China, 
Ula, China, 


Magne- 
tic Va- 
riation. 


20'’10'W. 
13 31. 




* ThM is the mean of two observations made at the Camp near Hussain San* 
goi^tgr lQ^uU-CoI. Morison, and communicated to me by John Robison, Esq^-JD', B.* 
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.^Taule IX, Containing the Variation of the Needle^ as observed 
in Africa and the adjacent Islmds, 


Names of Places. 


Alexandria, 

Kgypt. 


Ascension Island, 
Accora, Fort Gui- 


Ab-daKCuna Isl. 
west of Sowtora, 
Algiers, Barbary, 
Azores Islands, 


Bab«et«Mandeb, -j 

Baaos de Chagos, 
Bourbon Isle of, 
MoscarenhaS, 

St Paul’s Bay, I 
Boobatn, 

Cape Coast, . 

Canary Islands, 


Lanzarote 


Maddra. 


Grand Canary 


l!'enetBFe, 
.Sta Cruz. 


Names of Places. 


Comora Islands, 

Angoxa, on coast 
of Africa, 


Molalio, 

Cape Verd Islands, 

Porto Praya, 

St Jago,. 


3 ;SE. 
22 7 W 
0 0 . 

1 40 E. 
lU 20 W 
U 8 


15 43 W. 


I 

Cairo, - J 

Dainietta,Egjf’'pt, ^ 
Doart, Ajan, , f 

Prince B^ward^el 
Island^ . I 

France, Isle of, j 
(Mauritius) K 

Cai)e of Good Hope, 

I 

Saldanba i 

j 

Simon’s Bajy < 


Table Bay^ 



1611 H3* 
721 


( 1 722 

Anjonan, i 

{ 1722 
1722 


1772 10 45 


u 
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Tab. IX.~-‘ConMnued. 


Year of 

NaUsa of Plaobs. Obema- 
tioti* 


Cape of Good Hope, 


Table )|ay» 


GuMedaAii, 


Heepkianai Island, ( 
C.Ouardafiil, ( 


6t Hdl^iia, lalatid 
Of, • "" 


Madaifascar, 


Augnstm^s 

Bay, 

L r.^ 



XV.»-0» IIb Form* Cr^aUimtian of Satfhabo-tri- 
Carbonate ^Lcad. W. HaIdik6sb> Esq. F. B. S. E. * 

Ooinsf fiktiTKMotr sbmm to have been the first atithar who 
anoted the lamellar vqiiefies of lead4>re firoin Lea^ttlilb in- 
to a sepsfate species, Binder the name of Plon^ Ciabfiaeti 


* ^l|nM*PQ>eri**Mefab«tnct of the original memdb read betott fb* Bejral 

Societjr.of Edinburgh, on the 16th February ISltd. The crystallograpliic develop. 















Mr Haidingi^ iii'^lfAalMrUCarhonak ^ Lead S8V 

iShomboiddtf wludi he describes * as presenting the (ium of 
‘irK^lar dit-saded prism, or also tliat of an acute rhomboho* 
dttmhf 70* 9Kf (the plaiM angles bring pven = OCT’ and 
diversely modified by planes perpendicular and parallel to its 
aids. Hie oonridem tite acute rhombohedKHi as the pibnitivt! 
‘ form of die species. Mr Brooke -f*, who calls this substiuica 
Snlphato4ri-Ceerbot^ q/TLead, likesrise Utates the fimn of the 
crystals tnori •commmily occurring to be a z^ular rix-rided 
prism, or an acute rhombohedroo of 7!i° dO', teraiinated by a 
plane perpendicular to its axis ; the latter bring paraOri to die 
perfect planes of deavi^. He mendons, heiad^ a ermrider* 
able number of secondary faces, and be has given the drairii^ 
of a>Variety, whirii coUtaina them, in die iluid edition of PhiL 
lips* Mineralogy, page d4S., where ha likewise assumes the 
acute riMnabohedrint as tfae^primary fiann of the nnneraL Siq^ 
posing die anglas given by Mr Brooke to be exact, ProfesaDr 
Mehs riso conridered it as riimabeha&wl, and atran^^ed it in the 
genot Xitadtbaryte, under the dittraaipitikm of the Jmetomm 
LeaAiiifffkt being most distiitedy cleavable ig a tingle direo. 
tioii, icintseeting the prinripal axia 'Contrary to the geaerri 
obsarvdtioD, that rhombriiedcal subataneea paaases only one tids 
of double refracdoD, Dr Brewster % found i^t the mineial in 
question mthiUtad two aaes or t|ro i(||vtriM, ef cdmired rings, 
more dbtant ftom earii (nhw thsifi those of earissmste of lead i 
and ^rom tite existence of the itro^jpeei, hjl fldVriied that its 
fonSM tiriol^ed to the prismatiolsysieoiiii:;' He also remarked, 
that many etystals contain films ofpotitsi^ orystallised, as is tiie 
case in Arragomte. 

I had at various thnes acMij^tedi to exatmne the l^irms of 
axotomotts leaddMayu^ hWelm',* attaimng,' a sufibdriri* 

ly OonWot rdMik; but iMwing tanely nMumed dmr eanotinatian, 
the beautiful speciramis hi <tgfr AUaaVaellectiint and aevggid^ 

meat of aevetal of the varieties he foMti is nt JUUkmgk IVstMoelilMV. 
voL !Sii piridi ' 

* Cliiltkk»e m <0 CtUtiilb* MUtdrattgi^pu, r* titS* 

+ I’UInqiAtMt JewnMl, veh iii. p. lllh. 

t IPtUm^fkktii /esrsat, role. hi. p. ISS. ; ti. p. 183. f i*. i>. ^7. 

V % , 
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others, equally interesting, with which I had been favoured by 
Dr Brewster, Mr Irving, and Mr T. Dowler, have^enabledjfffe^ 
to ascertain the forms of this species with a coninderable degree 
of accuracy. The results of that examination arc very remark- 
able. They exclude the rhombohedron^ and the regular six- 
sided prism from the range of forms, which the individuals of 
the species may assume, and thus perfectly confirm the inference 
drawn hy Dr Brewster from his optical observations, while they 
ore at variance with the crystallographic statements both of 
Count Boumon and of Mr Brooke. 

By means of the reflective goniometer, I found that the six- 
sided prisms are not regular, but that they are combinations of 
three dificreni simple forms, a, 6, and c, Plate X. Fig. 1. ; the 
inclination of a upon b being = 90® 29^ that of c upon c = 
120® SO' ; and that of b upon c = 119® Sfr. Though slight, 
these differences are easily ascertained, and their consequences, 
in the disposition of the crystalline faces, are so ob^Klus, that they 
would certainly not have escaped the practised the crys- 

tallographers who described them, had not a pjii i L ular mod4 
of regular composition seemed to establish a kindpof symmettM 
round a rhombohedral axis supposed to be perpendicular to^Hlii 
fates of cleavage. "f? 

The system of crystallisation to which the forms of Axoto- 
mous Lead-baryte belong, is not, therefore, the rhombohedral 
system, nor do these forms enter into that class of prismatic 
forms which exhibit the full number of faces of every simple 
form in the combinations, but they must be considered as hemi- 
prismatic, the axis of crystaliisatibn, which is parallel to the 
edges of the prism c, being inclined to the base at an angle of* 
99. • , 

There are two observations which can be very easily institu- 
on almost every group of welii^pronounced crystals of the 
spedes, and which evidentily prove that the forms of these are 
i^ly hemiprismatic. The first of them refers to obltqm trunca- 
tions of the lateral edges, between $ and c, as d, d, in Fig. 
which are inclined m & at an anglil of 156® 2T, and to c at an 
angle of 148® 28^ ^The otimi refers to the Rightly, but very 
distinctly, marked planes of conjunction, between two indivU 
dual{ in the regi^r compositions, in a direction joining altema* 
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anglesi like A and Fig. l.» in the supposed regular six* 
prism. The remainder^ ABA', of the temunal face of one 
of thfe^ndividuals, is inclined to the similarly situated face of the 
other at an angle of 179® Kf, to which, on the opporite ride, 
corresponds a re.eatering angle of 180® SO'. Both these facts I 
had observed separately in numerous specimens, but the small- 
ness of well-pronAinced czystals, and the imposribili^ of dis- 
tinguishing by the ^e an angle of .119'' 5Q^, from one of 120® 
20', rendered it very difficult to combine these observations 
into one representation of its forms. The observation, that 
the plane of the resultant optical axes passes throu^ a line 
parallel to A' A, Fig. 1., led me to inquire whether the face b, 
whigh I had before supposed to be one of the faces of an ob- 
lique-angular four-sided prism, might not be parallel to the short 
diagonal of the prism produced by the enlargement of the faces 
c, c. Sec. The examination of a small, but beautiful, ,and very 
regularly formed twin-crystal, in the collection of Mr Allan, 
carried on upon this supposition, gave at last the results which 
form the substance of this paper. One of the individuals of that 
regular composition is represented in Fig. 2. ; and Fig. 3. is its 
prcgection, on a plane parallel to the face a, die whole of the 
ciystal having been duly completed. 

If enlarged to their mutual intersection, P and F' produce 
the fundamental form of the species, a scalene four-sided pyra- 
mid, in which the axis of the form, is inctitied to a line perpendi- 
cular to the base, at an angle of 0® 29'- In the method of Pro- 
fessor Mohs this angle is called the IncUnation of the Jxis, and 
the variable quantities considered are, the line perpendicular to 
the base of the pyramid, which line is called a, tlie diagonal 
in the plane of inclination, the other diagonal c, and a fourth 
line d, which corresponds ;to, or subtends, the an^e of inclina- 
tion. 

The ratio of these lines aibicid^ wldch gives aresult agn^ 
ing nearest with observation, is that of 120 : 93 : 34.5 : 1. Up- 
on this supposition the angles of the fundamental form are the 
following : Inclination of P upon P oyer tte facey=: 72® 86'; 
of P' upon P', on the opposite side^ = 7^ 10' ; of P upon P' 
contiguous to the same apex, := 124° SO' ; of P upon P', conti- 
guous to the opporite apex, = 137® O'. 
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ThefoUov^ing table contains some of the ttiost iu^poartant an- 
^CB» together erith the ci7staUo^n})hic ngns, tiefianing to the 
^ple fenns, according to the method of Profeasor Mbhp ' 

Imlimtiion of P >— » (a) upon 


5 (/) = ij»*4(r 

(<!) = n«* O' 

» 

P?+ OD(d) = 90«29' 
— (s') « 111^ ir 
ig) = 1980 ^ 

— (s') = ^980 S' 

g <P) =rlll'»42' 

— I .(F)«iaM8' 

P+« {c) = 90* 14' 


Angie at the edge oontigaoiu to the 
I)3aiip of incUnailoii in 

PF— « ^ (I) S= ISW® 20' 
Pr— 1 (m) sr 84* 80' 
{Pf (n) =62*24' 
^ <^) = 94<>1^ 

(g^) = 9S*62' 

i4g« 86' 
s:lllo sj^ 

(lP + oo)*(d) = 132* 54' 
P+» (c) =69*40'. 


'The pcHecdy hemlptismatic appearance of a crystal nmilar 
•to the g^ven figures, would be done suffident for excluding the 
fonne ^ axotomous lead-baryte from the rhombdiedral system, 
even thou^ the measures of the angles should have been found 
eii, a^^Hoach sdll nearer to 190* nnd 90*. But one and the 
saute individual seldom {nesents mme than one or two of its nx 
ddes to the observer, be^g m most cases joined to other indivi- 
duals, according to the law of regular compodtion mentioned in 
the bq^mng of tlfis pa|>er. 

Hhc planes of {||Mosition pass through a line nearly perpen- 
dicidnr to two •M^of the six-dded tabular oystals, like AB, 
V* 



:3gci 

K) ene face rf ( g ^ ,« J®, s= 119“ 40', 
; a piiapi «i^ is in the crystals cf du? specamt. 

U{M»]t Kim sQf^esit^i.'!^ jji^ias; are = 90^ 40t. 

Oi ^ mdU^iiiiida AA'BCDB, aod AA"BC'D'Et, wMdh meat 
in the j^bne ^ A B, iwth^^ nqll 

remain tmt^the. rhoml^^Bice tttp^ieaium -AATBA'', dte lui^j^ of 
whichare A«^,ap'„i A'awiA''«ii^fell9® 5^ 

If a tli^ ii||dEhddi^ composidon <if 

4he pr«iMdh)g..twQ, ^Imiit^i^llifiled^to the-reniainider c£ 

BAA', Fig. A m the line j!t!^,..3^Bre’-i^l .-«lso arise a face of 
compontion between AilA" and angles of the 

Tuinaiiung triangular figu^.A''A"B, Fig.'1iL riiUbeexa(^y^fiO“. 
In^the compound crystals of axoUnnous lead-baryte, each c£ the 
edges AIM^ A"M, and BM is = W 

The regular .4»inpoatioa of riiree individiuds, if the faces of 

' • ' . ■ ' P 

F? -t- 1 dr e are Amriderahly iacriiaaed,' while those ^ P 

di8iq>pearg assumes very li^ly the romb^ 

whose apices and laterid solid an^es are tnvicatro, w in Fig. 6. 
The incideiue of a upon a' is = 7^ 89'-> almost the saro^ as the 
angle given bf Mr Brooke for the terhnhri t^ge of bis acute 
Thombohedrun. Even in .crystals most .perfectly feHwed, it is 
very easy tornfm-lbekithe'emi^ sali»t.4ilii|dn uf .l79*<10' upon 
.the faces RST, supposed perpenihcular to the axis of die rlidtn- 
Aohedron.^ but fhis comporition is c^ten so nstrietK^particalariy 
'in larger mystals, that it sometimes becomeS'^fSpult to .p^t out 
the dtrecti<m and extent of je$u^ aepaxabe Individual, Aough*ihe 
.existence^of the compoution is indicated by small^ salirat and re- 
entering angles, and {uxtves, with, tha highest deg 
-that the form# of axfiK 0 mous.lead-bs^te.arenot 
but Hemiprissatia r .■ .a: ' 
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>can never supersede the study of . th^V^guhKjforms, yet\^ 
preoedmg examination of the feuu^^pf lead-baij^ 

us through the latter, par^ulariy if thesareguli^ 

cxmuade with ‘certain limits. The crystidkgraphic rfsearcl^ re- 


lative to this iqieries are attended with- conridcridile difficulties, 
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anoe the angles approach in every instance within one degree to 
the limits of ISO® and 90®, and the r^lar compoatkm very ofi. ; 
ten hinders the ciyrstals from being ohserved on all ndei^ while 
the inclination of the optical axes of no polaiiHUion upon each 
other is very considerable, and ea^y ascertained. 

The inferences drawn from Dr Brewster's general law, re- 
specting the existence of two polari^g axes ifi crystallised sub- 
stances, had excluded the forms trf axotomobs lead-baryte from 
the rhombohedral system, previous to their correct determina- 
tkm, and even in contiadictioh to the opinions mitertiuned by 
crystallographers. . The preceding demonstration, that th^ are 
hemiprianatic, reconciles the results of both sciences. 


Anx. 'SNl.-^Natke res^^mg like gemu Caligtu Leach. 
By Geosoe JoHnsTOM, M. D., Extraordinary Member of 
the Royal Medical, and Correspondmg Mmber of the Me- 
dioo-Cbiruig^nl Societies of Edinburgh. 

SIB, 

JT AM not aware that any naturalist has heretofore suspected, 
tha-t there exists a considerable difference in the external structure 
of the seises, of at least cme species of the curious genus Caligus. 
My observatkms have led me, however, to believe, that this is 
the ctise ; and should they appear to you as new as they arc to 
me^ this notice may, perhaps, be deemed not unworthy a place 
in the Edinburgh PhUosophical Jaumal. 

In' the autumn of 182S 1 found, on the common cod-fish, what 
I'cbivnderedat the time a non-descript spec^ of Caligus. A few 
weehs ance, I met with the same animd^ but intermixed on the 
^^y of tbe fish, Vith the Caligus MuUeri of Leach ; and on a 
^B^arative exomiiuition, th«t resemblance in general form, and 
moi^ pardcularly in ihe finin of the clypeus, antennae, and legs, 
was so close as to suggest, ^at they might be but the male and 
fentale of the sam^'apedes. I felt more confirmed in the accu- 
racy of this conjecture, on finding in the only three perfect spe- 
dmens of the C. MuUeri I had procured, two little packets of 
eggsf attached beneath to the lower end of the large segment of 
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the abdomen, which none of the others, and of them I had a 
(Considerable number, possessed. 

Fig. 12. PI. VII. is an outline of what I consider as the female, 
conidderably magnified, and Fig. 13. represents the male. Be- 
tween all the parts of t^je thorax, in both there is a strict agree- 
,ment, with the exception of the fourth pmr of legs, {^TuAnuUf 
Muller,) which in the male are very large, in proportion to the 
others, strongly toothed on the inner margin, and armed with a 
stout claw ; while in the female these legs are small, and without 
teeth. The pectinated memli^anlBceous laminae affixed to the 
inferior angle of the clypeus, are also ^mewhat larger in the 
former than in the latter. But the chief difference is in the ab- 
domen. In the female, it consists of three very dispropor- 
tionate segments, which, however, are not separated by any dis- 
tinct lines from one another. The first is very small. The se- 
cond is large, narrowed above and truncate behind, where, on 
each side, is attached a cylindrical jointed process, (Jilammta oni* 
para of Muller J, in length exceeding the whole body. The 
third segment might, aptly enough, be teimed the caudal. It 
is a very small process, projecting betw^een file filaments, termi- 
nated behind by two papillae, which again have on their extreme 
points three short transparent setae. In the male there are no 
Jilamenta ovipara. The abdomen is smaller in proportion to 
the thorax, and its segments arc more distinctly marked. The 
first is small, angulated, and bears the seventh pair of legs, which 
arc in every thing similar to those of the female ; the second is 
broader, considerably larger, rounded before, truncate behind, 
with two small spines at each external angle ; the third segment 
is considerably less than the second, cordate, terminated behind 
by two papill^, whence, as it were, issue from each, three acu- 
f^inated spines, (of which the mid-one is the longest), finely ci- 
liated an each side, and in length nearly equalling that of the 
abdomen, (Fig. 14.) These particulars are well enouglj^B^- 
pressed in the figures, which will give a more correct idea of 
them, than any description can convey, though , they are neither 
so accurate nor so finished as I could have wished. 

Should these observations be verified, they will necessarily 
introduce a material alteration not only into the specific, but ge- 
neric characters. These, however, can be formed by hini only 
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tTho hab examined tlie vjbole group, which 1 have had no op- 
pOTtunity of doing. I may be permitted just to remark, that 
the character antenna eetaceee* admitted into tjbe definition 
of the genus by Muller, Latrew, |a)d Iiamaiick, seems to me 
tdtogetber in^plicable to the species before ua The antenna: 
are atuate at the extremities of the anterior po-Uon of the cly-, 
peuB, whidi bears the eyes, and which might properly be term^ 
doBjhirftlet. They are very short, rounds somewhat thickened 
outwards, and thw parts fo^shtMl with two (Dr Leach says 
one) unequal setse, and a few very minute hmrs. The mar- 
gins of the clypeus are not ciliated| as Muller says those of his 
C, enrtut are, but surrounded amj^et^y by a very delicate 
transparent membrane. The teW^arm hodiea on the dorsum of 
the clypeus, whatever r^nion may be farmed concerning their 
nature or use, afford surely a charadiW of too great importoni'e 
to be overlooked ; and yet they are limitted by all the authors 
above rated, and even in the figures of Leach. Nor have the 
membranaceous lamellse, fringed by large pectenated sets, ami- 
lar to those of the six pair o| legs, (see Leach's figure), and 
placed beneath at tl!le inferior angleof the clypeus, been observed 
by any but by Dr Lead), who, however, says there is erne only, 
while in all our qiecunens, mole and female, there are two on 
each ride. It is not a little Aguiar, too, that neither Midler 
nor Leach should have met with cpecimens bearing ovaries. 
Bisso had observed them on the C. prodnetus v but, as far as I 
know, none but myself has seen thran in any odior species. 
Miillra' believed that the eggs were produced in the jointed pro- 
cesses, and hence named them Jilaimenta ovipara;'” and 
though this opinion is now proved incorrect, yet, since they are 
peculiar to the female, one cannot but conjectore that theii 
function has some rdation to tlic production or aerifaction of 
them. Dr Leach's figures of tbclcgs in iho Supp. Encyd. Brit. 
arc very accurate. I am. Sir, your mo^ obedient sci- 

vant, 


George Johnston. 
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Art. Account of part of a Jotumey ffvrau^ Hi- 

malaya MomtaMi. By Messrs A. and P. GeKabd *. Cam> 
mumcated by Colonel Gbbaro. 

F BOM Soobathoo, in Lat. 9(f 58\ and Lcmg. 77* 9!^ atuated 
about SO miles fi^ the plains, and 4800 fee|; above the level of 
the sea, I marchra to Numbeg, 9 miles. Sj itiiles from Sooba- 
thoo I crossed the Gumbor, an inoonaderable stream, but it had 
swollen so much' from late rains, thjat its passage was effected with 
great difficulty. The toad was a descmit to the Gumbur, from 
which it sUghtly ascended. 

* SSd jS'^^mlisr.-^Maidied to Semta, 13 miles. The road 
ka the first 8| miles v^'almost |^n, then there was a st^ as- 
cent of miles, and llm last 3 were excell^t, winding near the 
top of a range 7000 feet high, and lying through a noble wood 
*of many varieties of oidc and pine. 

S3d Marched to Bunee, 11 miles. The road 

was plain, leading amongst deep forests of jme, at the hei^t of 
8000 and 9000 feet above the sea. Thus far the path, which is 
practicable upon horseback, has been made by a company of pio- 
neers, for the facility of communication with the cantonment of 
Katgoor, 34 miles farther to the NE. 

S4ifA September.-^'M.archeA to Puhma, 10 miles. the 
made road 6 miles from last camp, and descended by an indif. 
ferent footpath to the village which b^ngs to the Bana of 
Theog. 

S5/A September.^'M.aidied to Kotkhaee, 11 miles. The road 
lay along the banks of the Giree, one of the branches of the 
Jumna, and was often rocky and dangerous, the footpath being 
frequoidy ovmgrown with grass, and seldrnn half a fix>t in 
breadth. 


* This curious and interesting article, was read at the Boyal Society of Bdin- 
buTj^, on the 17th February 1884. The Barapetrieal and Tr^nometrical 
Observations whicb it contains may be considered as removing all doiibt respec- 
ting the heights of the Himalaya Mountains.— «0. B. 
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Kotkhaee is the residence of the Kotgoon Rana, a hill chief, 
under the protection of the British Government. It is situated 
on a most romantic spot, on a point below which two streams 
unite to form the Giree : on one side, the rock is 18S feet per- 
pendicular, and on the other there is a long flight of stone steps; 
neitht»r of tlie streams, which are only ^0 feet broad, are forda- 
ble, so that, by destrc^ing the bridges, the plac^ might be well 
defended against musketry. The liana’s residence is 3 storeys 
high, and has a most imposing appearance ; each storey projects 
l)eyond the one lieueath it, and the top is crowned by a couple 
of handsome Chinese turrets, beautifully adorned with finely 
carved wooden work. 

Marched to Gujynde^ 8 miles. The roac.* 
at first lay up the rocky bed of one of the branches of the Giree, 
and dieii came a very steep and tiresome ws^ntto Dervisee Pass, 
from whence there was a descent to camp. Gujyndee is in Na- 
war, a small district of Buschur, famed for its numenms iron 
mines ; there are few spots here fit for culltvating, and the inha- 
bitants, who arc all miners, live by their trade in iron. They 
work tlie mines only about three months in the year ; and com- 
mence digging them in March, after the snow has sufficiently 
melted ; at other times they say the earth falls in, and it is un- 
safe to work. 

Proceeded to Rooroo, a fatiguing march of 
18 imies, crosring a high range of mountains. Here we first 
came upon the Pubur, one of the feeders of the Icus, which 
falls into the Jumna., and a stream of considerable size. Baro- 
metricai: ^observations gave the extreme height of its l)ed SlOO 
feet. 

Rcioroo is situated in Choara, one of the large divisions oi‘ 
Buschur, and the most populous and best cultivated spot I have 
seen in the hills: the dell is broatl, anil the ground is well adapt- 
ed foT^ftCe fields, being watered by many cuts from the river, 
which winds through it. Two marches more, or 26 miles, 
brought me to Jangleeg, the last and highest village in the val- 
ley of the Pubur, elevated 9200 feet above the sea. The load 
latterly was extremely rugg^ and dangerous ; at one time many 
hundred feet above Uie river, with a horrid precipice on the right, 
and, at jrnolhcr, dipping down to the stream, which rushes with 
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vioIeiUie over the rocks interspersed in its channel. As you ad- 
%’iinc 0 , the dell in which the Pubur flows becomes gradually 
more contracted, the mountains assume a more naked and abrupt 
appearance, and the rapidity and turbulence of the river in- 
crease. • 

From Jangleeg I proceeded 10 miles to a baiting place, called 
Moondar, within 3 Iriiles of the Brooang Passover the great 
snowy range : the roaci was good, and Jay in a broad grassy glen, 
between two spurs of the Himalayas, with the Pubur running 
through it. The soil of this valley is composed of black vege- 
table mouldy which produces endless varieties of alpine plants 
to the height of 13,000 feet. Belts of birch and pine reacli al- 
most«the same elevation; beyond which scarcely any thing is 
seen but patches of brown grass. , 

The height of my eamp^ which was pitched beneath an im- 
mense projecting gwiite roek, was IS, 800 feet. We left tlie 
last* cluster of birch trees 8 miles behind us, so that wc had to 
send back all that distance for firewood. The tiiermometer was 
38<* at night, and water hom hard. 

Next day^ 9,d October. -^We ^ichsA our teiit on the crest of 
the pass, 15,095 feet above the level of the sea. The road was 
of the worst description, crossing the Pubur, which has its source 
near this, by an arch of snow of sonte extent, and then leading 
over huge detached masses of granite burled from the peaks 
above, and piled upon one another in dreadful confu^on, with 
here and there some snow. The ascent was steep the whole 
way, and almost the only vegetation we noticed was grass in 
small tufts, which grew more scanty as we advanced to the pass, 
where it almost disappeared : It was still seen above, thinly scat- 
tered and intennixed with a few mosses. Here I met my bro- 
ther, who had left Soobathoo some time before me, and travel- 
led by a much more circuitous route. 

We sent most of our servants down dbout 5 miles to a more 
congenial climate, where wood could be procured. The peaks im- 
mediately on either side of us were not more than 1000 feet 
above us, but there are several not very far distant which we 
could not now^see, 18,000 feet h%h. We were lucky in getting 
the altitudes and bearings of the principal mountains across the 
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Suduj, which rear their white heads to the faeifd)<: of S0,000 
feet and upwards. 

The thermometer in a trat got up ae high during the day as 
50°, but at 4i p. m. it fell to the freering pointy and at 7 was 8° 
below it We sat up till past 10, for the puipoae of making as- 
tronomical observaUons, which was cold work, and amused our-' 
selves in smoking dried tobacco, which we ibund fip: from un- 
pleasant Our rituation was not the most'ogreeaUe, ibr we had 
but a small supply of firewood, whicb was kindled in the middle 
of the tent, and we were involved in a doud of smoke, and sur- 
rounded by servants, whilst every now and then we were alarm- 
ed by the crash of rocks, split by the frost 

We had all severe headaches dating the lught, owing proba- 
My to the rarefaction of the air, but Albabutcd by the natives to 
a pmsonous plant, said to grow most abpQdsptly at the greatest 
elevations. < r > 

This pass separates Choora frimr IKoanawinr, another of the 
grand divirions of the Buaebur, whieh<lie8 oir both baidts of the 
Sutluj, extending from Irftt. 31° SO' tu 8t°, and liong. 78° lO' 
to 76° 45'. It is a secluded* rugged and, barren country, sel- 
dom exceeding 8 miles in breadth. It is teraoinated on the N. 
and NW. by a lofty ohsm of mouptailis* covered with perpetual 
snow, upwards tS. 20,000 feet high, which separates it from Lu- 
dak : a rimilar range pf the Himalayas, equal in bright, bounds 
it to the southward : on the east, a pass almost 14,000 feet high 
divides it from the Chinese dominkms i and on the west lies an- 
other of the principal divirious of Buschur. 

The villages, whirii are elevated from 8000 to 12,000 feet 
above the sea, are very thinly scattered ; not more tlian two or 
throe occur in a stage, and somerimes npqe at aU for several 
days. In the summer seitson, from the tpavcrbeiation of tire so- 
lar rays, the beat in the bed of the Sutlqjr <u)d other large 
stiSbna, is o^qweerive, and quite sufficient to bring to maturity 
grapes t/t a delicious flavour, of wbtdi roirins, and a qaritous li- 
quor called Bakh, ore made. . 

The inhalritants wear a frock of white blanket, efyen twofold, 
reaching down to the knees, and having sleeve^ a pair o£ trow- 
sers, and ^tdle of the same, a cap of Uack blanket bke a bon- 
net, {und shoes^ of which the upper part is worilen, and the sole 
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sdone at leather. The people ate very •dark, and extremely dirty, 
bat they seem to enjoy a mueli greater degree of comfort than 
any ot* the other mountaimvB we saw. The villages are gene- 
rally larg% and the houses spacious, and even elegant. They are 
built of stone and wood, and dth«r slotod or flat roofed ; the last 
lb most common. The tem{des of the Deotas (deities) are mag- 
nifleent, and adorn^ with a profudon of ornaments. There are 
two or three in almost every village ; smd the various feats ascri- 
bed to thcar gods surpass bdief : there is scarcely one ‘of them 
that has not got the credit of removing some mountain or large 
rock to make the road passable, &r. 

The level spaces of land m Eoonawur are few, the cn^ ore 
extremely pom*, and a iMudof grmn pervades the whole country. 
In time ct scarcity^ pearSi and hmeedhesnnts, after being steeped 
in water to idle away their bitterness, are dried, and ground into 
flour. There are, however, no marks of poverty, and the nativea 
subrist by exchai^png iMiins and wool for grain. They have 
little to do, but loob after 'didr vineyards, and attend to thdr 
flocks, which in summer ate sent to pasturage at some distance 
from the villages. Bears are vary nmnerous, and commit great 
ravages. In the gtope season, during the whole ni^t several 
people from every village tether with their dogs, axe employed 
in driving them off. 

The dogs are of a laige ferocious breed, eovered with wod, 
and extremely averse to strangers, whom they often bite and 
tear in a most shocking manner. They are commonly ebuned 
during the day, otherwise it would be dangmous to approach a 
village. , 

The winter is rigorous, and for three months there is no mo- 
ving out of the villages from the quantities of snow. During 
this season the inhabilanjts employ diemselves in weaving bfaui- 
kets. They early be^ to ccfllect their winter-stock of fuel, and 
food for tbdr cotUe, winch latter oonrists chiefly of the leavA o£ 
trees, and they pie it i^pim the tops of their houses. The Eoo- 
nawur language, of which we made a ccdleetion of near lOOff 
words, differs mueh from the Hindoo, mosttof die substantives 
ending in iag fmd wngr, sod the wnrbs m^nug and 

On the dd October the thermometer was 15^ bdiow the freea- 
ing pmnt, and the cold intolerable; we therefore waited till^two 
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hours after sunrise, and then proceeded to the village of Brooang', 
distant 8| miles. ^ 

The road lay over a thick snow-bed for the first mile, and 
then led through extensive woods of various sorts of trees, 
amongst which we recognised the haeel, plane, horse-chesnut, 
&c. &c. It was often rugged and rocky, and there was a steep de^- 
scent of 7600 feet perpendicular height. 6n our way down we 
found black currants and raspberries in the greatest perfection, 
of which we preserved a large quantity ; and on our arrival at 
camp we feasted on grapes. Brooang is a small village in 
Tookpa, one of the divisions of Koonawur, under the Wureer 
Teckumdas. It is situated near the Buspa River, and about 
two miles from the left bank of the Sutluj. ^ 

Uh We marched to Pooaree, a distance of ISi miles; 

the road was extremely bad, lying often upon the face of a 
naked stone inclined to the horizon at a considerable angle, with 
a precipice of many hundred feet on ihe. outer side. It was no 
great ascent or descent, but so much caution was necessary to 
prevent the traveller from slipping ofF the rocks into the River 
Sutluj, which lay close upon o]ur left, that the journey took us 
up twelve hours. To-day we cros^d the Buspa, a large stream, 
43 feet broad, whose source is six marches to the SE. of 
Brooang. 

6th October . — ^We proceeded to Rispe, a march of 19 J miles, 
likewise occupying us the whole day. The road, which lay through 
thin forests of pine, was not so dangerous as yesterday's, but 
consisted of several steep ascents and descents, upon rocks of 
crumbling granite, of 8000 feet each. We had a grand view of 
the Kylas, or Ruldung Mountains, from the large town of 
Beedung, or Ribe, about miles before we^ reached camp. 
Imagine to yourself an assemblage of pointed peaks, presenting 
a vast surface of snow, viewed under an angle of 87% and at a 
dist!&nce of not more than 5 miles in a direct line. The height 
of our station was 8000 feet, and the Eylas peaks were 18,000 
feet higher. At Rispe, we first saw Lamas ; and near this place 
we passed several buildings, from 10 to 40 feet in length, 8 
broad, and about 4 high. They are constructed, of loose stones, 
without cement ; and upon their tops are numerous pieces of 
{date, of all shapes and sizes, carved with strange characters: 
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they Arc called Mane, and Are erected over the graves of the 
Ictmas. There are invariably roads on each side of them, and 
the natives, from some superstitious custom, always leave them 
on the right hand, and will rather go a round of a quarter of a 
mile than pass them onlhe wrong side. 

Gth October.^We marched to Murung, 5 miles. The road 
was pretty good alonf^ the left bank of the Sutliij, crossing a rivet 
named Teedoong, whose source is in the Chinese dominions, 
four days’ journey to the eastward. Murung is a Lama town 
of considerable size, consisting of seven or eight distinct divisions, 
and beautifully situated, chiefly upon a southern exposure^ in a 
glen, which forms the greater part of an ellipse. Through it 
runS '%1 transparent stream, upon the banks of which are exten- 
sive vineyards and orchards, abundantly supplied with water by 
numerous cuts. The dell is encircled by lofty mountains, at an 
angle of 25® on every side, except to the westward, where it is 
open towards the Sutluj, on the banks of which is a small fort. 
The situation is extremely romantic, and the approach to it 
highly picturesque, leading along a small canal, and through an 
avenue of apricot-trees. Near this place there arc a great many 
piles of stones, with inscriptions ; and afterwards we met with 
them almost at every village until we reached Pangec, on our 
return, where they end. Wc also saw a number of temples, 
called Chosten, which are likewise to be found in the vicinity of 
every Lama habitation ; they consist of an inclosure, formed of 
three walls, with a roof, and open in front. In the inside of 
these are one or more small white-washed buildings, shaped like 
urns. 

It was our intention to have proceeded farther, but the people 
told us the ne&t village was at such a distance, and the ascent 
so fatiguing, with no water on the way, that we could not pos- 
sibly reach it that night. ^ 

1th October . — Marched to Nisung, 8 tniles^ The road com- 
menced with a very tiresome ascent of 6300 feet : here we were 
delighted to find numerous beds of juniper, and some goose- 
berries, which were the first we had seen sin^ we left Scotland ; 
we were in great hopes we should have met with heather, but we 
saw none. At the top of Toongrung Pass, 18,789 feet it 
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began to snow, and the thermometer was below the freezing 
point, so that we were glad to make the best of our "way down. 
The footpath was good, but a steep descent, through juniper and 
thyme of many kinds, to Nisiing, a small Lama village, situated 
near the Taglakhar, a large stremn, whifch rises in Chinese Tar- 
tary, three or four marches to the eastward. The extreme 
height of this village, by corresponding barometrical observa- 
tions,. is 10,165 feet, and grapes do not ripen here. We saw 
several gardens of fine large turnips, fenced round with hedges 
of ' gooseberries ; the latter are of the red sort, small, *and ex- 
tremely acid, but make a capital tart. 

Sth October.—We were delayed till 2 v. m., in order to get 
grain ground for the consumption erf our people, there being no 
village at the next stage. We only marched IJ miles, and the 
road at first was a descent to the Taglakhar, and then a steep 
ascent of 2000 feet, most part of the way up a slope of 40% and 
over rugged rocks. We were obliged to halt here, there oeing 
no water for many miles a-head. 

9th -Marched 10 miles to the bed of a mountain- 

torrent, and did not arrive till an hour after dark. This day’s 
journey was one of the most tiresome we had experienced, cross- 
ing two mountains of 12,000 and 16,000 feet. The ascents and 
descents, one of which was full 4000 feet in perpendicular height, 
were steeper for a longer continuance than any we had yet seen, 
and the path was strewed with broken slate, which gave way 
under the feet. Neither tent nor eatables arrived, and we had 
nothing but cakes of very coarse meal, which, however, hunger 
made palatable. Upon tlus kind of food, together with a few 
partridges, which our sepoys occasionally shot, and without 
either plates, knives, or forks, we lived for five days. It would 
liave been amusing to see us sitting upon blankets, near a 
fire, m the open air, surrounded by our servants, dissecting 
the^artridges with the kookree, or short sword, worn by the 
Goorkjialees, and smoking plain tobacco out of a pipe Kttle bet- 
ter than what is used by the lowest classes. Novelty, however, 
has its charms ; and our being ‘ in a country untrodden by a 
ISuropean, gave us a delight amidst our most toUsomc marches 
scarpely to be experienced, much less imagined, by a person 
who has never been in the same situation. 
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10/A Oc/oAtJn— Marched to Dabling, 6j miles. The road was 
" jjrctly good, lying near the river. AVe went a little out of the 
dired way, to visit the N iimptoo Sango, a wcK)den bridge across 
tile Siitliij. The river v^as here ]06 feet broad, and the bridge 
78 feet above the stream, wliich rushes witli rapid violence be- 
twuin pcTjX'ndiciilar rocks of granite. We in vain tried to mea- 
sure its depth : and though we had a heaving-lead for the pur- 
posi‘, of no less lhait ten pounds w’cight, we could not effect it. 
VVeJiad practised throwing it the way they do at sea, by swing- 
ing it round the head, and Hatlercd ourselves, we were almost as 
expert at the business as the leadsman on board a pilot- schooner ; 
but the force ot* the current was so great as to sweep it down 
long^ere it reached the bottom. We found the bed of the river 
8200 feet above the sea. 

l\th October . — Marched to Nuingeca, 9 miles. The footpath 
was good and even upon the bank of the Sutluj. To-day we left 
the road, to look at the conflux of the Lee with the Sutluj. The 
Lee is a river of considerable breadth, coming from Ludak on 
the northward ; but it is not very deep, and flows in a clear 
stream, with a moderate current; whilst the Sutluj is muddy, 
and runs with great vehxity, and a stunning noise. Since leav- 
ing Toouve, the trees had gradually become more scanty. In 
the vicinity of Numgeea there is little vegetation, the grass and 
lliynie are but thinly scattered in small tufts, and a solitary 
dwarf-pine appears here and there. 

1 2th October . — Marched to Shipke, 9 miles. The road ascend- 
ed a little, and there was a steep descent into the bed of the 
Oopsung. Here the rocks are more rugged than any we bad yet 
seen ; they are rent in every direction, piled upon one another 
in wild disorder, in a most extraordinary manner, not to be de- 
scribed, overhanging the path, and threatening destruction to 
the traveller. 

At the pass which separates Koonawur from the Chineac do- 
minions, 13,518 feet above the sea, the scene was entirely 
changed, — a more marked difference can scarcely exist. The 
mountains to the eastward were quite of another nature from 
those we before met with ; they are of granite, broken into gra- 
vel, forming regular slopes, and neither abrupt nor rocky. The 
country in that direction has a most desolate and dreary a&pcct; 

X 2 , 
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npt a single tree or blade of green grass was distinguishable for 
nelurly 30 miles, the ground being covered with a very prickly 
plant, to which we gave the name of whins. This shrub was 
almost black, seeming as if burnt, and the leaves were so much 
parched from the arid wind of Tartavy, that they might be 
ground tcf powder by rubbing them between the hands. The 
brownish tint of the whins, together with the bleakness of the 
country, have the appearance of an extensive heath, and must 
strongly remind a Highlander of his native land. Our course 
from Brooang Pass was about NE. ; here we found we had 
reached the northernmost point of the Sutluj, in I^at. 31° 50'. 
It lay about two miles on our left hand ; and from this place, its 
direction, all the way to its source in the famous Lake of Man- 
suwuier, is nearly ESE. The wind was so strong that we could 
with difficulty keep our feet; and it is said to blow with almost 
equal violence throughout the year. We saw some snow on our 
right, a little bch)w us ; and beyond it, a peak, above 20,000 
feet high, from which the snow was drifting in showers by the 
force of the wind. 

From the pass to camp, the road was a moderate descent u|)oii 
gravel, winding very much. 

Shipke is a large village, in the small district of Rong-rdioong, 
under the Deba or Governor of Chubrung, a town, or rather a 
collection of tents, on the left bank of the Sutluj, eight marches 
to the eastward. The houses here, which are very much scat- 
tered, are built of stone, and flat-roofed ; there are gardens be» 
fore each*, hedged with gooseberries, which give them a neat ap- 
pearance. This is a populous place. We counted upwards of 
80 men, who, on our arrival, came to meet us, being the first 
Europeans they had ever seen. The Tartars pleased us much ; 
they have none of that ferocity of character so commonly ascribed 
to them ; they have something of the Chinese features, and their 
eyei^are small. They all go bare-headed even in the coldest 
weather, and have their hair plaited into a number of folds, end- 
ing in a tail, which reaches to their rumps. Their dress consists 
of a gasment of blanket, trowsers of striped woollen stuff resem- 
bling tartan, and stockings or boots of red blanket, to which are 
sewed leather-shoes. Most of them wear necklaces, upon which are 
strung pieces of quartz or bone ; they have also knives in brass or 
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silver eases: all carry iron-))ipcs of the same shape as those used 
by labourers at home, and the higher classes have them gene- 
rally ornamented with silver. In common with the inhabitants 
of Koonawur, the greater part of them have a flint and piece of 
stecJ for striking fire, attached to their apparel by a metal chmn. 
The women, whose dress resembles that of the men, were lite- 
rally groaning under a load of ornaments, which are mostly of 
iron or brass, initud with silver or tin, and beads round their 
necks, wrists, ancles, &c. and affixed to almost every part of 
their clothes. 


Art. XVIII. — A comparaiive View of the Series (f CiystaUu 
^atim of Epidote and of GUmber-ScilL By William Haid- 
iNOEit, Esq. F. R. S. E. Communicated by the Author. 

Aiuoirs opinions have hitherto prevailed among mineralo- 
gists relative to the question, whether several species with forms 
of variable dimensions, possess exactly the same form, or whe- 
ther they all differ from each other in these respects. This 
however, is a matter which will probably remain unsettled for 
some time, although good authorities may be quoted in favour 
of either of the two different cases. With the exception of 
those minerals whose forms are comprised in the tcssular sys- 
tem, the Abbe Haiiy look for granted that every species would 
have its peculiar series, or, as he used to call it, its peculiar sys- 
tem of crystallisation. This very probable supposition found 
numerous adherents, and was generally received, when Profes- 
sor Mitschcrlich published his interesting labours on the isomor- 
phous bodice, in which he asserted the perfect identity of the 
crystalline forms presented by several substances. The follow- 
ers of a contrary opinion have brought forward instance^ where 
the coincidence of the angles in two different species, containing 
isomorphous substances in the required proportions, does not 
take place rigorously ; but many accurate observations shew, 
that at least the differences are sometimes* very trifling. Thus, 

tlic isomorphous sulphates of zinc and ol’ magnesia (Zn S® 
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14 Aq and Mg S*+14 Aq) possess prismatic forms, the first 
dependent upon a scalene four-sided pyramid P=:127° 27'; 
126® 45'; 78® 5', the other upon P=:127® 22'; 126® 48'; 78® 7': 
the forms of the two isomorphous species, of rhombohedral 
Corundum, and of rhombohedral Iron-ore (A1 and Fe) are 
derivable from acute rhomliohedrons, the first from II 1186 ® 
6 ', the second from 11=85® 58', &e. Rut, however striking 
this coincidence may be, as the differences may lie between the 
limits of errors of observation, yet there arc many instances 
of isomorphous combinations, where the angles vary beyond 
these limits, and indicate that it would be too precipitate to as- 
sume a perfect ccpiality even for the other. Rut it will not ad- 
mit of a doubt, that there really are certain analogies in the forms 
of crystallisation among Certain compounds of analogous substan- 
ces. Thus, the carbonates of lime, of iron, of manganese, of 
*/inc, of lime and iron, of lime and magnesia, and others, affeet 
rhombohedral forms, and are cleavable parallel to the faces of 
a finite, obtuse rbonibobedron of that system ; on tlu' other 
hand, the carbonates of lime, of lead, of barytes, of strontites, 
exhibit as remarkable analogies in the prismatic forms wJiicli 
they present, and which extend not only to the relative mcasiin s 
of their angles, and the occurrence of very nearly the same sim- 
ple forms, but also to the peculiar mode of regular comjK)sition, 
so very frequently found in every one of these substances. If 
we abstract from the chemical relations, the analogies of the 
forms still remain, iuul their consideration becomes a j)ure crys- 
tallographic problem : it will even be necessary to carry tlu* 
comparison farther tlian could be indicated by tlu* chemical ana- 
lysis, and include, for instance, in the comparative consideration 
of the above mentioned prismatic forms, also those of prismatic 
Iron-pyrites, of prismatic Mclanc-glancc (brittle Silver-ore), of 
prismatic Corundum (chrysol>eryl), and ot Iters, which present 
very ^['carly the same peculiarities in their series of crystallisa- 
tion. In the study of these analogies, though they have b(?cn 
obsciwed by the earliest crystallograpliers, yet an extensive field 
is still open to the inquiry of naturalists, and cannot but yield 
highly interesting results, when carried on Mith the circumspee- 
lion Avhich it ncjuiies. " 
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There exists a very remarkable analogy of this kind between 
the crystalline forms of Epidote (prismatoidal Ati^te-spar) and 
t>f Hydrous Sulphate of Soda (prismatic Glauber-s^t), as ob- 
tsuned *from a recent and more accurate examination of these 
two substances, in the Treatise on Mineralogy by Professor 
Mohs. The relations bf the different simple forms occurring in 
the two species are almost identical, though the absolute measure 
of the angles of tlie one is considerably distant from that of the 
other. ^ 

The crystals of Glauber-salt have been hitherto but imperfect- 
ly described. Haiiy * ascribed to this species, on the authority 
of Rome de I’lsle, the form of a s<|uare prism, terminated by 
an isosceles four-sided pyramid, in wliich he has been followed 
by a great numlier of mineralogists. Count Bournon -f- states 
the primitive form of the substance to be an oblique-angular 
four-sided prism of 108^ and 7^^ or nearly so. He caitie nearer 
the truth than Haiiy, but did not yet establish the heiniprisma- 
tic. character of the crystalline forms of the species. 

The history of the forms of Epidote is not so simple as that 
of Glauber-salt. Several varieties of the species itself had been 
formerly comprised under the general name of Schorl, and its 
forms were compared by Rora<^ de Tlsle to those of Augite, a 
species which he considered to be nearly allied to Epidote, (paror- 
tomous Augite-spar), with this difference only, that the crystals 
of one of tliesc substances were commonly elongated, and im- 
])lanted in anotlicr direction than those of the other. Support- 
ed by his mathematical considerations of forms, Haiiy, who first 
established Epidote into a particular species, gave another posi- 
tion to the crystals of tliis substance J than that which he assign- 
ed to the forms of Augite §. He supposed tlie elongation of 
those crystal# to take place in the direction of their principal 
axis, and gave for their primitive form a four-sided prism, of 
which the transverse section is a rhomboid of 114” 37' and 65® 
23' ; the sides of this prism are to each other in thff ratio 
110 : 96; and its base is perpendicular to the lateral faces. 
The analogous position of both substances indicated by Romd de 
rislc, was no doubt preferable, and bad •Haiiy adopted it, he 
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would have been able to render the description and figures of 
3Spidote as clear and intelligible as those of Pyroxene or Ampbi- 
bole. As they are, they shew more that their author was inti- 
mately acquainted with the subject he treats, than they are 
adapted to the use of the student. By a decrement of one 
series of molecules along the acute vertical edge of the pri- 
mitive form, this prism is changed into an irregular six-sided 
one, whose transverse section contains two angles of 114® 37', 
two of 116® 40', and two of 128® 43'- The difference between 
the two first of these angles is expressed in the ratio of the sides of 
the primitive form, and has suggested to Haliy the name of Epi~ 
dote. This observation is the more remarkable, as tlie instrument 
which Haiiy employed requires the crystals to be very perfect, in 
order to perceive the small difference of about 2®. Epidotc has 
been the subject of a particular and very elaborate memoir by 
Professor Weiss in which he re-establishes that analogous posi- 
tion of forms, in which Rome dc ITsle had endeavoured to com- 
pare them with the forms of Auglte, with this difference, that lipme 
de ITslc considered the crystals, of both substances, in that posi- 
tion which Haiiy has chosen for epidote, while Weiss has plac^ 
them in that which has been given by Haiiy to the crystals 
of pyroxene. This was a considerable step farther in their 
study, in order to find out analogies with the forms of other 
substances. Weiss, however, has not been fortunate in fixing u|)- 
onthat situation of the crystals which makes the faces r, Fig. 1. 
plate X., vertical, or parallel to the principal axis, because in this 
situation the relations between the simjdc forms become un- 
necessarily complicated. Not having himself measured witli 
care the crystals of this substance, he was forced to rely on tJie 
data of Haiiy, But he referred thof^rotically the ratios among 
the different forms occuiTing in the species to v^that of three 
lines perpendicular to each other, and thus it happened that, 
although more intelligible and easy to be compared with other 
species, his mode of considering the forms of Epidote is less cor- 
rect and applicable to nature than that of Haiiy. 

In the position in which Professor Mohs considers the crys- 
tals of ^pidote or prismatoidal Augite^par -f*, the faces M cor- 

^ ^ ^ 
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responding to the most perfect cleavage, are parallel to the prin- 
ci|>al axis of the fundamental form. The faces r and T be- 
long to a horizontal prism, the first being those on the side of 
the observer, and the second the other faces contiguous to the 
same apex of this form. According to accurate measurement 
by tlie reflective goniometer, the difference between the two 
angles formed by the intersection of M with r and T is rather 
less than that incficated by Haiiy, since they are r upon M=z 
17', and T upon J/=11S® 24'. The incidence of r upon 
T isr—l 28® 56'. In itself the choice of the position of these forms 
is (jiiite arbitrary, but that one will be the most eligible which 
allows the simple forms most easily to be traced to the prismatic 
forms of other species, by certain analogies, which will be point- 
ed otit in another paper. The relations of the simple forms to- 
wards each other, developed upon the supposition of the face 

u 

M being Pr + oo , or a plane parallel to the axis of the funda- 
mental pyramid, arc so simple, diat there can be no doubt that 
the* position chosen is the one most agreeable to nature. I 
shall proceed by developing these simple forms in several ex- 
amples taken from nature. 

One of the most ordinary combinations is the Variete amphi- 
hexaedre of Haiiy, that represented by Fig. 1 . It is, at the same 
time, one of those which contain the least number of simple forms. 

tt o 

Pr Pr 

Besides the above mentioned faces of + — (r), — — (T), 


and Pr oo {M)y it contains only the faces of ^ or w, the in- 

2 


tersection of whicli, over the face r, produces an angle of 70*^ 
83' ; its supplement, or the angle of incidence of n upon n, is 
m 109” ^7'- The angles of this variety are sufficient for calcu- 
lating the lundamental form, and the angles of all secondary 
forms relative to this species. 

The fundamental form of the species is a scalene four-siddS py- 
ramid, Fig. 10., in which AX, the axis of the form, includes with 
AP, a line perpendicular to the base, an angle of 0° 33', which, in 
the method of Mohs, is called the IncliruUion of the Aide, The 
algebraic formula; for calculating the angles of this form, arc 
obtained from^the values of the four lines AP, MB, MC, and 
MP, called 6, r, and d. They are, 
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^y-a* (6* + C*) + c* {b + df ’ 


008^ = 
coses = 


o*(A*+ c*)+ c»(6 — d)*’ 

o* (c* _ J*) ^ (i« _ d*) 

4(a»(ft* + c*) + (5 + d)* c*) (o*'(^'+ 6*) + (6 — d)* c*)] ’ 


y(c«-a«)~.c^(ffl« + d») 

* - VL (o* (6* + c*) + (6 + d)* >) («* (P + c*) + (6 — d)V)] ’ 


tang MAP = ^ ; tang BAP = ; tang B'AP = — ~ ; 


^ A in, O* + d* — C* 

cos C AC = —3—; — ;§ — ; — 3- 

-I- 4- (T 


According to these formulae, and the ratio of the lines tazb: 
€:d:= 105 : 216.8 : 66.6 : 1, as corresppnding nearest to nature, 
the angles of the fundamental form arc 

P= {5^^} ; ISPS'; nr 33'. 

The angle MAP, or the inclination of the axk^ is = 0° 33'. 

The angle BAM, or the anterior part of the prism Pr, which i^s 

Pr Pr 

designated by — ’ is = 63® 43'; the angle MAB', or is 

= 64® 36'. The species of epidotc is another instance of a very 
slight inclination of the axis, of which the axotomous lead-baryte 
has already furnished an example. 

Fig. 3. shews a combination of the preceding forms with two 

p 

new ones, P — oo (1) and — ^ (^), The relations of these 

forms arc easily obtained from the parallelism of the edges be- 
tween I, n, and Z 9 and from that between z, n, and M. 

Fig. 2. represents a more complicated varietjf than the two 
preceding ones, in which, however, the development of the 
simple forms will likewise follow from the mode in which the 
edges of combination are situated. It appears immediately that 
the faces marked j, forming truncations on the obtuse terminal 
edges of P, must^ be = Pr, the angle of the terminal edge of 
which is = 64® 37. If we suppose all the faces of the combina- 
tion to disappear except w, Zj r, and which arc known, and 
o, which is to be developed, the latter will produce a rhombic 
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face QONP, at the lateral solid angle B, Fig. 7., formed by the 
meeting of four difiFerent faces. Since the diagonals of any rhomb 
bisect each other, QR will be equal lo NR. Draw QT parallel to 
BM, and TN parallel to MC. The triangles QBR and NSR 
are equal, and similar to each other ; QB, therefore, =r SN, 
and TN = 2. SN. From this rhombic figure it follows, there- 
fore, that the ratio pf the lines QT and TN, or 6' and (f in a 
section of the prism parallel to the base of P, must be equal to 
that of BM : 2 MC, Fig. 10., or = fi : 2c, if, by b and c, we denote 
the long and the short diagonal of the base of the fundamental 
form. The sign of the prism o is therefore (Pr -f- go )®, and its 
angles of intersection, if the faces meet above the face is 
= 63° 8'. Since the faces ^ of a horizontal prism have exactly the 
same*situation at the other angle of combination, between the 
faces r, and T, the ratio of a> :c^ for y will be = J a : c, 
being expressed by the analogous lines in P ; and the form, 
therefore, to which these faces belong must be Pr — 1. The 
faces noted w have first been described by Weiss. In or- 
der to dcvelope the form to which they belong, suppose 

Fig. 9. to represent a combination of + ^ 


and (Pr + oo (o), projected on a plane parallel to that which 
passes through the axis and the long diagonal of the fundamen- 
tal form. As the edges of combination between x and n are 
parallel to those between 7i and if this face passes through 
the print A, the edge of combination will coincide with the ter- 
minal edge AM of P. Likewise, on account of the parallelism 
between .r, o, and the same face will also pass through the 
edge MO, and AO will be the projection of the terminal edge 
of the pyramid to which the faces x belong. In this pyramid 
the ratio of a' is = a : c, on account of the coincidence of the 
two terminal edges in AM. But for the other diagonal we have 
1/ : a' = OQ : Q A = ^ 6 : | a, = 6 : 3 a, and consequently for the 
whole pyramid a' : // : c' = 3a : 6 : 3c, which makes the sign of 


/r — 




and since d possesses a situation^ analogous to <r, on 


the opposite side of the fundamental form, the sign of this part 

• w * 

(P)* 

of the same pyramid will be — - For the pyramid uf the 



SIS Mr Haidinger's Comparaiive View of the Series 

ratio of a' : ft', is = a : on account of the parallelism of the 
edges between a, and r ; but, as appears more distinctly in 
a projection, the intersection of u and M would be parallel to 
the edge of combination between u and and the ratio of a' : c' 
is therefore =: |a : c. The sign of the half of the pyramid, as 


occurring in the combination, is = 


(py — l)g 






since the ratio 

oS a' :V :(f may also be expressed by ^ i : 2c. The crystal- 
logr^hic sign of the whole combination is 

(Pr-D* 




£ <£2 Pr_l 

2 ’ 2 


» 


X 


y 


Pr. — 


Pr 

2 "‘ 

T 


u 


p (p)» 

2 ' 2 • 


(P?+«)*. Pr + oe. 


The horizontal prisms (^) = 45® 37', and 

(i) = 34® 21', in Fig. 4., are obtained from immediate measure- 
ment. The rest of the forms are known from the preceding 
combination. 

All these varieties have been observed in crystals from Aren- 
dal ; those from Dauphiny are commonly less complicated, but 
require perhaps more attention on the part of the observer, be- 
cause they are so very deeply streaked in a direction parallel to 

the edges of combination between P — oo and Pr + oc . They 
are besides, in most cases, subject to regular composition. One 
of these crystals is represented in Fig. 6. It is a combination 

of (r). ~ (T). I («). - Pr+oo (M), 

and PF + oo (P). Only the last of these faces is not comprised 
in ^ly of the preceding varieties. 

It is not the purpose of this paper to give a full account of 
all the ^ple forms which occur in epidote, far less of the nu- 
merous combinations in which they appear, and of the regular 


* A variety from Piedmont, in the collection of Mr Allan, contains . 


}Pr + S 


34” 39S coiTCsponding to t on the opposite side of the fundamental form. 
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compositions in which they join parallel to the face of — _ (7^, 

» ^ 


The preceding observations will suffice for the proposed compa- 
rison of its series of crystallisation with that of Glauber-salt 
The same letters whUh have been employed in marking the 
faces of crystallisation of Epidote, are made use of also in Glau- 
ber-salt, Figs. 5. afid 8., for those which are analogous to the 
forms. It is impossible not to be struck with the almost en- 
tire (‘oincidence of the relations among the simple forms, al- 
though the absolute measures of the angles are very different. 
Thus, 


In both Species. 

In Epidote. 

In Olauber^salt. 

n = 

r 

2 

= 70“ 33' 

= 93“ 12' 

X = 

P 

11 

rH 

o 

00 

II 

7' = 

u 

Pr 

= 63“ 43' 

=* 49“ 50' 

T = 

% 

= 64“ 36' 

= 72“ 16' 

d = 

2 

= 96“ 16' 

= 112’ 27' 

o == 

(I'r + 00 )* 

= 63“ 8' 

= 86° 31' 

y = 

PF— 1 

= 103*30' 

= 118^ 12. 


The limits P — 00 (0, P? + Q 0 (Jf), and Pr + oo (P), 
occur ill both. The inclination of the axis, = 0° 33' in Epi- 
dote, = 14° 41' in Glauber-salt, takes place in a plane passing 
through the axis and the long diagonal. The angles of P, the 
fundamental pyramid itself, are : 

In Epidote = { 53^ } ; ISl” 3' ? 3®' ? ^ 

In Glauber-salt = 33 ; 10S° 61 • 

The ratio of the lines o : 6 : c : d = 106 ; 216.3 : 06.6 : 1 in 
Epidote, is =3.816 : 7.1MM5 : 3.188 : 1 in Glauber-salt. * ' 

The faces of — (») and of — ~ - ±- (*e>) in the 


latter, have not yet been observed in the former of these species. 
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But, however remarkable this identity of relations among the 
simple forms may be, the analogy between the crystals of the 
two substances .will still allow of more points of coincidence. 
Both species exhibit two faces of cleavage, of diflerent perfect 
tion ; of which the one, parallel to is very easily obtained, 
while the other, parallel to is less apparent. There are also 
in both traces of cleavage, parallel to P. The crystals of both 
substances are commonly elongated in the ‘direction of the short 
diagonal of their fundamental form, and implanted in the same 
direction. 

In prismcitic Glauber-salt we may obtain very long prisms of 
that description from a solution of sulphate of soda, if allowed to 
cool rapidly, while the crystals produced by a slow evaporation 
are in general shorter, and present a greater number of well- 
pronounced additional faces than the former. The facility of 
obudning excellent crystals of this substance, render it very va- 
luable for the*study of the hemiprismatic forms. These cry- 
stals are perfectly limpid, and often of a considerable size. If 
exposed to the dry atmosphere, they are scx>n decomposed, and 
fall into powder ; but I have preserved them for many months 
in their natural state, by keeping them in a eexd place, wrapt 
up in paper, which was occasionally moistened. The decom- 
position, however, is not so rapid as to be prejudicial to the em- 
ployment of the reflective goniometer, particularly if care be ta- 
ken to work at low temperatures. It generally begins at certain 
points, and from these it spreads, creeping, as it were, ovei* the 
surface, and through the whole mass of the substance, and thus 
rendering some parts of the fi^es of crystallisation perfectly dull, 
while other parts of the same faces retain their original splen- 
dour. The dry or anhydrous sulphate of sod^i., which is pro- 
duced by the decomposition of prismatic Glauber- salt in a state 
of powder, can also be obtained crystallised. It is a well known 
fact^* that the capacity of water for dissolving sulphate of soda 
arrives at its maximum when the temperature is considerably be- 
low the point qf ebullition (SS"" centigr. or 106}^ Fahr. according 
to Gay-Lussac) * ^ above this temperature crystals are formed 
in the fluid, which consist of anhydrous sulphate of soda. Their 
form is that of a scalene four-sided pyramid, iFig. 11., whose 
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angles have not yet been ascertained, sometimes variously mo- 
dified, and cleavable with great facility pai'dlcl to AC'XC, a 
plane passing through the axis and the short diagonal of the 
base. The specific gravity of this salt is = S.46S ; its hardness 
= 2.5, between gypsum and calcareous spar ; in both thesQ 
characters superior to the common hydrous Glauber-salt, whose 
specific gravity is i 1.481, and its hardness = 1.6... 2.0, some- 
what lower than gypsum. The forms of the two salts are in 
the same relation to each other as those of hydrous and anhy- 
drous sulphate of lime (prismatoidal and prismatic gypsum- 
haloide) ; and from the circumstance, that the forms of the dry 
sulphate of soda are prismatic, like those of the dry sulphate of 
lime^ it ap])ears that Glauberite, the combination of both, on 
account of its iicmiprismatic forms, cannot be considered as a 
mere mechanical mixture of these two substances, as has been 
supposed by some mineralogists. 

analogy between the forms of Glauber-salt and of Epi- 
dote is so striking, that after having compared the crystals of the 
two species with each other, it would be superfluous to add any 
farther remarks on the subject. But it will be necessary to say 
a few words on the Indhiation of the Aods in hcmiprismatic 
forms, which we have found in one of them to be = 0® 33', and 
in the other = 14° 40', and on the consequences of this import- 
ant observation. 

It is impossible to derive the secondary forms of any of the 
two preceding species according to any regular process, from a 
.scalene four-sided pyramid, in which, like Fig. 11., the three 
lines AM, BM, CM, or b and c, are perpendicular to each 
other. But the derivation will be effected with the greatest faci- 
lity, if we suppose the axis AX, to be inclined to a perpendi- 
cular AM upon the base CBC'B', Fig. 10., at a certain angle, 
variable accoiding to the sjx^cies to which the forms refer. 
This inclination of the axis is implied in some of Haiiy’s e^lier 
determinations, as, for instance, in those of Epidote, of Gypsum, 
of Felspar, &c. ; but he never established it as a general prin- 
ciple, and his later labours proved that he preferred consideibig 
hemiprismatic forms, under such dimensions as would render it 
passible that equally inclined faces appear on both sides of; the 
axis. Professor Weiss has endeavoured, by slight corrections 
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in the angles, to transfer into this new sliape the relations of 
the crystalline forms in those species, which Haiiy had not yet 
considered under the same point of view. Supposing the angles 
given by Haiiy not to be exact, he corrected, them, although 
not guided by observation, till the species could be reduced to 
the anticipated form. Professor Mohs followed an opposite 
course. Accurate observations, first on Glauber-salt, then on 
Blue Carbonate of Copper, and on several other species, had 
shewn that there really were angles which could not be obtained 
when the axis in the fundamental form was supposed perpendi- 
cular upon its base. He introduced, therefore, another mode of 
considering these hemiprismatic forms, supposing that they arc 
derived from a pyramid like Fig. 10. All the hcmiprisesatic 
speciesji which since that time have been the subject of more ac- 
curate inquiry, have yielded results agreeing with the general 
principle, wfiich supposes that in every hemiprismatic form, 
the axis will deviate from the perpendicular direction upon the 
base, for a certain angle, however small this angle may be found. 
The limits of its range, as obtained from experience, are 0*" W 
in axotomous Lead-baryte, and 22° 49' in prismatic Brithyne- 
salt (Glauberite). In many species, which have not been re- 
cently examined, the inclination of the axis must be supposed to 
be = 0 : but it is highly probable, that this perpendicular direc- 
tion of the axis upon the base will not stand the test of obser- 
vation. 

The most important consequence of this fact, when ascertain- 
ed to a greater generality, will be, that the Systems of Crystallisa- 
tion, viz. the tessular, the rhombohedral, the pyramidal, and the 
prismatic system, must be increased by another, which contains 
the hemiprismatic forms. Then the tetarto-prisiBjatic forms will 
likewise require to be included within a particular system, in 
which the fundamental form. Fig. 12., is a scalene four-sided 
pyraohid, whose axis is inclined to the base, not in a plane which 
is perpendicular to this base, and passes through one of its dia- 
gonals, as in hemiprismatic forms, but in a plane which passes 
tbi&ugh neither of the diagonals of the base, if it is supposed to 
intersect this base at right angles. The exact direction of the 
latt® has not yet been established in any species by direct ob- 
servation. 


3 
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A\it, XIX. — Observations o9i the Spcdjk Gravity and Tern* 
perature of Sea- Water, made during a Voyage from Ceylon 
to Englasid, in 1819 and 1830. By John Davy, M. D* 
F. R. S., &C. &c. 

The following serips of observations has been taken from the 
MS. Journal of Dr Davy, who has kindly entrusted it to us for 
this purpose. They embrace a very large portion of the earth’s 
surface, and, from the accuracy and sagacity of the able chemist 
by whom they were made, we have no doubt that they will be 
regarded by philosophers as forming a valuable addition to our 
hydroj^aphical knowledge. 

The series of experiments commences at Columbo in Ceylon, 
on the 4tli December 1819 : and between the 1st of February 
and the end of June 1820, they were made on board the^Eclipse. 

Columbo, December 4. 1819. 

Temp, Air. Temp. Water. Sp. Gravity. Wind. 

9^4.*. 79“ 8*“ 1.0228 N. 

5 p.M, 83 83 1.0230 N. 

In both these experiments, the water was taken from the 
shore below the flag-staff. 

Columbo, Dec, 11. 

Air. Water. Sp. Gravity. Wind. 

gi'A. M, 78“ 88“ 1.0231 N. 

Feb, 4. 1820. On board the Fjclipse, N. Lat. 5® 19', East 
Long. 80® 10^ 



•Air. 

Water. 

Wind and Weather. 

lOh A. Bf. 

80“ 

80“,5 

E, gentle^ overcast. 

12 

80 

81 

NE. do. do. Light rain. 

2 P. M. 

79 

81 

NE. Gentle, pretty clear. 

5 

80 

81 

NE, by N. Do. do. 

8 

77 

80.5 

NE, Do. Little overcast. 


These temperatures were taken in sight of Ihnd. 
VOL. X. NO. 20i APRIL 1824. *• Y 
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Feb. 

5. 1820. 

N. Lat. 4j® 10', East Long. 80° 15'. 


Air, 

Water. 

Wind, 

Ih 

A, N. 79* 

80*.5 

N. NE. Gentle, pretty clear. 

8 

76 

80.5 

Do. overcast, after a heavy shower. 

10 

77 

80.5 

Do. raining slightly. 

12 

79 

81 

Do. slightly overcast. 

2 

p 60.5 

81.5 

Do. rather cloudy. 

4 

80 

62 

Do. clear. ' 

6 

77 

81.5 

Do. pretty ^lear. 

8 

80 

81.5 

Do. clear. 

18 

80 

81.5 

Do. clear. 

By comparing the chronometer and dead reckoning, it a|>- 

peared that the ship had been 

in a current flowing towards the 

west the whole day. 



Feb. 6. 1820. 

N. Lat. 2" 19', East Long. 81'’ W. 


Air, 

Water, 

Wind and Weather. 

e** 

1. M, 8l*.5 

82* 

NE. Moderate, a few clouds. 

u> 

82 

92 

Do, do. do. 

12 

82.5 

92.5 

Do. do. do. 

2 

p. i«, 82.5 

82.5 

Do. do. do. 

5 

82 

92 

Do. da do. 

9 

81.5 

82.5 ‘ 

Do. Clouds collect;ng. I'h under. 

The ship seemed, 

during this day, to have been in a current 

iirom the north. 




Feb. 7. 1820. 

N. Lai. 0" 48'. 


Air. 

Water. 

Wind and Weather. 

ioh 

A, M. 7r 

82* 

(^ah>i, overcast, rainy. 

12 

77 

82 

NE. Raining slightly, overcast. 

2 

p. M. 78 

82.5 

Calm, and overcast. 

& 

75 

81.5 

W. Very gentle, heavy shower 




just passed. 

9 

77.5 

82 

E, by N. Gentle, pretty clear. 


There was much thunder and lightning daring the night, and 
the weather was squally with heavy rain. 

Feb. 8. 1880. S. Lat. 0^ 5% East Long. 81" 87. 



Air. 

Water. 

Wind and Weather. 

6|h A. M. 

79* 

82*.5 

NE. Almost calm, clear. 

8 

81 

92.75 

Do. do. 

10 

82 

83 

Do. Gentle. 

12 

82 

83.5 

Do. do. do. 

2 P. M. 

62.5 

84 

Do. do. do. 

5 

84 

84.5 

Calm, do. 
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Air. 

Water. 

Wind and Weather. 

6^ P. M. 

8r.5 

H3\76 

Calm, clear. 

S 

80 

83 

NW- Almost caltn, clear. 

10 

79 

82.5 

Do. do. do. 

The niglit 

was fine. 

and almost calm. 

• 

Fed. 9. 1820. S, 

, Lat. O’ 41, East Long. 81" 49'- 


Air. • 

Water. Hygrom. Wind and Weather. 

fi.jjh A. M. 77^ 

•82*.5 

W. Very gentle, clear. 

S 

80 

83 

W. by S. do. do. 

10 

«l 

83 

W. gentle do. 

• 12 

81 

H4 

6® • W. by N. do. do. 

2 M. 

78 

83 / 

4- N W. squally, raining hard. 

6 

80 

83.5 

5 Do. do. cloudy. 

10 

79 

82 

3 Do. do. do. 


The night was rather squally and cloudy, with occasional 
showers. 


Feh. 10. 18m S. Lat. T H\ East Long. SV 


7*' A. M. 

Air. 

77" 

Water. 

Hr5 

Hygrom. Wind and Weather. 

2. 5 N. by. W . squally, cloudy, 

10 

78.. 

82 

Ehovrery. 

3.5 Do. do. 

12 

80,5 

82 

Do. do. 

2 r. M. 

82 

82 

,5 Do. do. 

0 

7P 

HI 

4* Do. do. 


The night was lx>islcrous, with heavy rain, and some thunder 
and liglitning. 


Fr/j. 11. 

. 1820. 

S. Lai. 4" 45', East Ltmg. 81" .54' 


Air. 

Water, 

Hygrom 

, Wind and Weather. 

7*' A. M. 

79" 

Hl^5 

4" 

W. by W. stormy, cloudy. 

10 

81 

82 

1.5 

W. do. do. 

12 


81.5 

4 

W. overcast, rainy. 

2 C. M. 

A 

89 

4 

W. squally, do. 

(> 

78 

81.5 

2 

W, do. raining slightly. 

«> 

79 

81.5 

4 

W. Fresh, pretty clear. 


The wind was fresh during the night, and the sky pretty 
clear, with occasional showers. 


• These lly^ipronictTical obscn'ations were made with two thermometers, one"^ 
of which had its bulb ^covered with an absorbent substjLnce, and wetted with wa- 
ter- The degrees in the column show the desrenl of the mercury by the cold, pro- 
'hiced by evaporation. 
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Fa. 12. 

00 

S. Lat. T 10', 

East Long. 82° 26'. 


Air. 

Water. 

Hygrom. 

Wind and Weather. 

61b A. K. 77* 

81*.5 

2* 

W. Freih, cloudy, raining 





slightly. 

10 

80.5 

82 

5.5 

W. by S. do. pretty clear. 

12 

81 

82 

5 

Do. do. shower coming. 

2 p. ar. 

82 

82.5 

6 

88. W. Moderate^ cloudy 

6 

80 

82 

A 

' SW, vtry gentle, cloudy, 

i 




slight rain. 

8 

81.5 

82.5 

5.5 

SW. do. clear. 


The night was rather squally, with some heavy showers. 

Between about N. Lat. S'* and S. Lat. T or 8% a northAve^t 
or westerly wind prevails during the same month that the nortli- 
east wind prevails in Ceylon. About the limits of the NE. and 
NW., and of the SE. and N W., calms commonly occur, ttence, 
we may expect, that as those parts of the ocean within the Tro- 
pics are particularly liable to calms, the temperature of the water 
will be unusually high, and that in those parts of the ocean 
within the Tropics which are particularly liable to squalls, the 
temperature of the water will be lower. The north-west ch 
little monsoon blows from Madagascar, and the direction is pro- 
bably connected with that great island; The NW. is succeed- 
ed by the SW. monsoon, in the above latitudes. 


Feb. 13. 1820. S. Lat. 7“ 57', East Long. 82" 52'. 



Air. 

Water. 

Hygr. 

Wind and Weather. 

6ih A. M 

. 78®.5 

83* 

2®.5 

SW. very gentle, pretty clear. 

8 

81 

83.5 

5 

Calm, clear. 

10 

81 

8a75 

5 

SW. by W- very gentle, clear 

12 

8a5 

85 


S. by £, do. do. 

8 P. M. 

82.6 

85.5 

6.5 

SE. do. do. 

6 

81.5 

84.5 

6.5 

S. dow do. 

9 

82 

83 

6 

S. by E. do. do. 

The night 

was calm, with frequent showers. ^ 

Feb. 14. 1820. 

S. Lat. T 69', 

East Long. 82" 20. 


Ain 

Water. 

Hygr, 

Wind and Weather, 

6ihA. H. 

80® 

83“.5 

3®.5 

SW. Very gentle, cloudy. 

10 

80 

83.5 

5 

Do. gentle, do. 

12 

83.5 

84.5 

7.5 

Calm, light clouds. 

2 P.M, 

80 * 

84 

4 

S. Fresh, a squall ap- 
proaching. 

6 

82 

84 

6 

Calm, light clouds. 

9 

81.5 

83.5 

3 

S. by Es moderate^ 
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Till midnight there was a fresh breeze, which was followed 
calm and much rain. 


Feb, IS. 1880. S. Lat. 8® 34', East Long. 81® 29'. 



Air. 

Water* 

Hygr. 

Wind and Weather. 

6ih A. 

79* 

83*.5 

3* 

Calm, partially overcast. 

10 

81 

84 

4 

W. by N* gentle. 

12 

92 • 

84.5 

5 

W. hyW. do. 

2 P.M. 

64 

• 85 

6 

Calm, partially overcast 

0 

81 

84 

4 

SW. veiy gentle. 

9 

80 

84 

4 

Calm, Clear. 


The niglit was clear and calm, and there was some swell from 
the SE. 

Feh, 16. 1880. S. Lat. 9° S', East Long. 81®. 



Air, 

Water. 

Hygr. Wind and Weather. 

ej** A. M. 

81* 

83*‘5 

6“ SE. very gentle, pretty clear. 

10 

85 

81.5 

8 Do. do. do. 

12 

85 

84,5 

8.5 Do. do. do. 

2 r. M. 

85 

85.25 

9 Do. do. do. 

6 

80 

845 

4 N. gentle, dark clouds. 

9 

82 

84 

4 Calm, some dark clouds. 

The night 

was calm and fine. 

Feb. 17. 1820. S. Lat. 

9^ 19', East Long. 80® 39'- 


Air. 

Water. 

Hygr. Wind and Weather. 

fl4*» A. M. 

80* 

83*.5 

4* Calm, pretty clear. 

10 

83 

84.5 

6 Do. rather cloudy. 

12 

83.5 

84.5 

6 Do. cloudy. 

2 F. M. 

8ti 

84.5 

9 Do. rather cloudy. 

0 

81 

84 

3.5 W. gentle do. after a shower. 

8 

81.5 

84 

4.5 Do. do. 

The night was 
•..'aching to frc^i. 

rather fine. 

and the wind occasionally ap» 

Feb. 18. 1820. 

S. Lat. 10° 8', East Long. 80® 29'. 


Air. 

Water. 

Hygr. Wind and Weather. 

7h A. M. 

76“ 

83“.5 

2“.5 SW. Gentle, overcast. 

10 

81 

63.5 

5 SSW. do. do. 

12 

82 

83.5 

6 S. by E. da slightly over- 

cast. * 

2 F. M. 

81 

83.5 

5 SW. do. overcast. 

6 

8d 

83 

6 S. moderately do. 

8 

80 

83 

5 S. Gentle, clear. 

The night 

was fine, with little wind. 



322 Dr Davy 09i the Temperature^ 4^c, of the Sea. 




Feb. 19. 1820. 

S. Lat. 10“ 27V East Long. SOP 25'. 


Air. 

Water. . 

Hygr. 

Wind and Weather. 

7hA.M. 

«>• 

83“ 

4“ 

Calm, pretty clear. 

10 

02 

84 

6 

W. NW. very gentle do. 

12 

8i 

83.5 

7 

Do. do. do. 

3 

83.5 

84.5 

8 

Do. do. do. 

6 

62 

83.5 

6 

W. by*7I. gentle, rather clear. 

9 

78 

83 

2 

Caltft, overcast after a shower. 

The night 

was rainy, with little wind. 



Feb. 20. 1820. 


Air. 

Water. 

Evap. 

Wind and Weather. 

A. H. 

77* 

82“.5 

2“ 

Calm, overcast. 

:10 

79 

83 

4 

Do. do. do. 

12 

79 

83 

3 

Variable, very gentle, slight 





rain. 

0 P. M. 

.76 

82 

1 

W. N W. gentle, overcast. 


The mght was stormy and rainy, and the wind blowing a gale. 
During this gale, the sky was thickly overcast, so as to be of a 
dark grey or light sootty hue, but tlie sea retained its usual co- 
lour. Its blue colour appeared very distinct, when one kx)ked 
immediately down from the ship into the sea, and it was equally 
-evident in the waves as they rose, their heads being between the 
light and thejeye of the observer. Even in tlie colour of the 
surface of the sea in general, a tint of blue might be distinguish- 
ed, but it was not bright, on account of the darkness of the 
surface. Hence, we may infer, that the ocean does not owe its 
blue colour to the reflected azure of the sky, as several autliors 
^hAve supposed^ 
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AiiT. XX . — Observations on tbe Structure and Functions of {he 
Canal of P etit^ and theMarsupium Nigrum^ or peculiar Vas^ 
cular Tissue traversing the vitreous humour in the Eyes of 
JBinls^ Fishes^ and Rutiles. Conununicated in a Letter to 

Dr ]{jcii:wsT<BR, by Robeiit Knox, M. D. F. R. S. £. &c. &c. 

• 

MV Dear Sir, • 

It may perhaps be in your recollection, that in the Essay 
which I had the honour to read before the Royal Society 
Edinburgh, on the Comparative Anatomy of the Eye in June 
1823, and in the several memoirs connected with the same sub- 
ject, which I have subsequently submitted to that learned body, 
1 had not been able to determine, with any precision, the nature 
and functions of the pecten or rmrsxipium nigrum^ found inva- 
riably, I presume, in the eyes of birds. After I had ascertain- 
ed (^hat indeed had been done previously), that it is very vas- 
cular, and generally dark coloured, that it contains a quantity 
of loose cellular tissue, and no nerves, and that it seldom pro- 
ceeds so far as the lens, passing only a certain ymy into the vi- 
treous humour, I found, that all the questions of high physio- 
logical interest, connected with this peculiar structure, still re- 
mained unanswered. For example, there did not appear any sa- 
tisfactory or sufficient reason why this vascular tissue was placed 
in the centre of the vitreous humour ; neither had any one shewn 
its true functions. To clear up these points, I repeated a num- 
ber of my dissections, and arranged a series of preparations of 
the vascular tissues flf the eye in birds and quadrupeds, illus- 
trallve of some of my opinions. These preparations, together 
an Essay the subject, I had the honour to submit to the 
Royal Society on the 15th of March. The following very brief 
Abstract will, I trust, enable the readers of the* Pbilosopbical 
Journal to comprehend the general views I have adopted relor- 
live to the subject 

; ^ 

• The Memoir is not confined altogether to an inquiry into the functions 
the Marsupium ; se\eral other points relative to the^mparative anatomy of the 
Eye arc briefly discussed. 
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1. Of the Retina. 

The result of several inquiries which I have made into the 
structure of this membrane, with the microscope and otherwise, 
is, that the foramen centrale of the retina is a perforation of the 
pulpy membrane of the retina, which perforation does not ex- 
tend to the internal membrane. The functions of this most ex- 
traordinary structure in the eyes of maq, quadrumanous ani- 
mals, and certain rej)tiles, are exceedingly mysterious, and liave 
become, if possible, still more obscure, by the discovery of its 
presence in the chameleon *. 

Tho anterior termination of the retina is shewn to be nearly 
as described in my former observations ; but the capsules ^form- 
ing the canal of Petit, have been described with a greater de- 
gree of minuteness, and, it is hoped, of accuracy. The inter- 
nal ciliary processes (Z&nula cillarisoi Zinn.) have been proved 
to be extremely vascular, and to communicate, by anastomosing 
vessels, with the tunica uascuhsa rctinee : these structures exist 
in their highest degree of development in man and quadrupeds, 
or, generally speaking, in the mammalia. In birds and certain 
fishes, another ^irrangement lakes place; the vessels entering In- 
to the composition of the tunica vasculosa retinae, and of the in- 
ternal ciliary processes of the mammalia, arc transferred to the 
marsupium or pecten : the inner membrane of the retina in these 
animals is no longer vascular, and seems hardly lo exist as a 
membrane ; the complicated structure forming the capsules and 
canal of Petit has disappeared, and become so completely ru- 
dimentary, as to be denied by some anatomists. It is inferred 
from these and other daia, that these are corresponding and 
analogous parts in the two cLtsscs of animals, viz. that the pec- 
ten in birds is the vascular portion of the retina,^ and of the ca- 
nal of Petit, found only in the mammalia, the functions of which 
Been* to he to Secrete and nourisli tlie vitreous humour. 

5?. Of the Membrane of Jacob. 
spcculaticvis relative to this iiicmbrano, contained in ihci 

* See a Memoir, cntitlec}, An Account of the Discovery of the Foramen 
Centrale llctinoe in the Eyes of certain Reptiles. By R, Knox, M. D.” Mem. Wern, 
Soc/Vol. V. Part i. ; also Vol. ix. p. 36ft. of this Journal. 
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Observations on the Comparative Anatomy of the Eye,"” more 
careful dissections have not confirmed. It was supposed, forex* 
ampl(*, that tliis membrane might be one of the sources of the 
pigmentum nigrum, but in the most minute vascular injec* 
tions, prepared with tjie greatest care, no vessels can be tra- 
ced to the membrane of Jacob. It is not wanting over the 
tapetum, as was JimaginQcl, but merely becomes transparent, 
thus altering very singularly its colour, according to the struc- 
ture and colour of those portions of the choroid with which it 
is contiguous. Several facts seem to shew, that the membrane 
of Jacob is altogether inorganic, and analogous to the coloured 
{)ortion of the rete mucoawnt of the skin. 

* 3. Of the Annulus dUms. 

This body proves to be vascular, and to have a structure 
somewhat analogous to the iris. 

J am, My dear Sir, with great esteem, yours sincerely, 

R. Knox. 

To Dr Bue^vster, 1 
See, li. S. E, J 


Art. XXI . — A short Account of some Observations made in 
France, to investigate the Parallaxes of the Fixed Stars. 

JL WO Reports were made, a considerable time ago, one to the 
French Institute, and the other to the French Board of Longi- 
tude, respecting llie observations of M. Le Comte D’^Assas do 
Montdardicr, ("apitainc de Vaisseau, Chevalier dc St Louis, &c. 
ivx. lor dctdnnining the parallax of the fixed stars. These ob- 
servations have scarcely been heard of in this country ; and we 
extract a short account from the Report to the Board of^Longi- 
lude, made by M. Delambrc, a short time before his death ; 

M. dc Rossel, and M. Biot, having been appointed h committee 
for that purpose. The report from the Board of Longltjude is 
much fuller tlian that to the Institute. Both are very favdlLi#4»» 
able ; and It* ap])cars, that, in consequence of the 'rep)rt of the 
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Board of Longitude to the Minister of Marine, tliat M, D’Assas 
was {MTomoted from the rank of Capitaine de Fregat to that 
of Capitaine de Vaisseau.’’ 

M. D^Assas has been engaged for nearly ten years in his la- 
borious observations. The method he has adopted may be con- 
sidered entirely of his own invention ; for, altliough Galileo sug- 
gested something similar, it appears to hav<j been wholly un- 
known to M. D'^Assas, whose method is greatly preferable. 

M. D'Assas places an isosceles triangle ABC, Plate VII, 
Fig. 11., composed of three bars of iron, on a mountain, and 
observes, by means of a telescope placed in the meridian, be- 
tween 600 and 700 yards to the northward of the triangle, the 
occultations of a star at difl*erent seasons of the year, at the two 
equal sides of this triangle. The base of the triangle AC is fif- 
teen times its height BD. He observes, for instance, the occul- 
tations at and that at n. Now, if^ after some months, 
the effect of parallax be to elevate Uie star 1" in altitude, the 
interval between the two occultations at m and n will be chan- 
ged 1" in time. Of course, the interval will also be changed from 
the changes of altitude, arising from variation of refraction, pre- 
cession, aberration, &c. 8cc. ; but these being known, may be 
allowed for. M. D’Assas seems well aware of the difficulties 
attendant on his method, and of the precautions necessary to be 
taken not to be deceived in his results. The greatest difficulty 
he feels he has to contend with is from uncertain refractions, as 
his observations must necessarily be made on low stars, althoiigli 
he has succeeded in observing stars above SO® high. He propcj- 
ses to use rix triangles instead of one, that the mean of tlie re- 
sults f»om the occultations on each day may,be more exact. 

The report, after stating minutely the precautions taken by 
M. D^Assas, proceeds to give some . of his resultsV The mosT 
remarkable and best founded of them appears to be from his 
observations of Keid, (40 d. Eridani, 5. Mag.) Rigel, anil Si- 
rius. He also observed above 100 other stars ; and the num- 
ber of his observations exceed 4000, affording a wonderful ex- 
ampk #f labour and perseverance. Each of these observations 
^r;ir!juired delicate and troublesome operations. 

To verify his results, he deduces from his observations the 
annual movements in dedinatioii. 'riie greiit proper motion of 





on the Parallaxes^qfihe Fixed Stars. 

Keid in declination was unknown to him when he commenced 
, his obseiwations. He found it 3".9 in a year, and afterwards 
discovered that this was conformable to what M. Piazzi gave for 
this star. He deduces the parallax of Keid in declination to be 
nearly 1", and therefsre tlie whole partdlax is about 2". For 
liigcl and Sirius he found also sensible parallaxes, but less than 
in Keid« The atmual variations in declination in these stars he 
found conformable!*to the results of other astronomers, and there- 
by proving his observations. 

'J'he Report of the Board of Longitude proceeds as follows: 

Aiicune de ces trois etoiles tfest du nombre de celles dont M. 
Brinkley a cherch^ les parallaxea mais Ics parallaxes trouvdes 
par les deux auteurs sont si petites, qu’il serait en general aussi 
difficile de les nier que de les affirmer. Pour y croire on peut 
alleguer le nombre et Taccord des observations qui toutes don- 
nent une parallaxe plus ou moins sensible, tandis qu** aucune nc 
4onne une parallaxe negative, ce qui serait prescju’ ihfailliblcmenl 
arrive, si dies i^taient leseffets des erreurs de robservation.'” 

The Report of the National Institute concludes as follows : 

Le mouvcinent propre parait done constate ; le parallaxe quoi- 
que plus faible le serait aussi ; ce qui viendrait a Tappiii des 
parallaxes de 1'^ ct 2" que, M. Brinkley frouve a plusieurs etoi- 
les, avec un cercle de 8 pieds, le plus grand qui existe dans tout 
runiverse. 

“ D'^apres la nouveaute de ces resultats, nous nc nous hazar- 
derons a tirer qifune seulc conclusion, eVst que les observations 
etant faites de ])art cn d’autre avec du^^oins infinis et par des 
moyens extraordinaires et si differens ; ces consequences sont 
dignes de rattention de tons les astronomes ; qifil est fort a de- 
sircr que les deux auteurs, en continuant ces recherches, cn les 
dirigcanl sur un plus grand nombre d’ etoiles, puissent parve- 
nir a dissiper tons les doutes el k decider enfin une question qu(' 
‘|uscju'’ici Ton s’accordait assez gcneralement k regarded comme 
insoluble.’’ 
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Art. XXII. — Historical Account of Discoveries respecting the 
Dotible R^raction and Polarisation Light. (Continued 
from VoL IX. p. 168.) 

Sect. V. Account of the Experiments of Dr Wollaston. 

In the Bakerian Lecture for 1801, our leariied and ingenious 
countryman Dr Thomas Young, pointed out the advantages of 
the Hugenian Tlicory of Light, in affording an explanation of 
several phenomena, which had not been accounted for by any 
other hypothesis. Dr Wollaston, who. had invented a new me- 
thod of measuring the refractive powers of bodies, conceived the 
idea of employing this method to examine the accuracy, of 
Huygeii’s Theory of Double Refraction. Huygens had himself 
done this by direct experiment ; but it was desirable tb have 
the same examination repeated by a philosopher of Dr Wollas- 
ton’s accuracy, and by a method which promised to afford very 
nice results. In this way Dr Wollaston obtained the following 

results. Index of 

Refraction. 

1. When the line of sight bisects an acute angle of a na- 

tural surface of the spar, - - - - 1.488 

2. When the plane of incidence is parallel to one of the 

sides, - ------ 1.618 

3. In a direction at right angles' with cither side, - 1.637 

4. In the plane bisecting an obtuse angle, - - 1.671 

5. On a surface perpendicular to the axis of tlie rhomb, 1.488 
6*. The regular refraction found by the ordinary method, 

from an average of several experiments, - 1.657 

7. The inclination of two surfaces, - - - 106®.8' 

8. Inclination of a refracted perpendicular ray to the 

perpendicular, ----- 6M6' 

Having obtained these results. Dr Wollaston then contrasts 
them with those calculated by Haiiy. 



Observed. 

Calculated. 

Exp. 2. 

1.518 

1.5215 

3. 

■ 1.637 

1.639 

4. 

‘ 1.571 

1.5736 

<')bscrvc(l angle. 

(r.16 
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Dr Wollaston considers the result of this comparison as higli-* 
ly favourable to the Huygenian Theory ; and he adds, that 
though the existence of two refractions at the same time, and 
in the same substance, be not well accounted for, and still lesst 
their interchange with, each other, when a ray of light is mdde 
to pass through a second piece of spar, situated transversely to 
the first ; yet the oblique refraction, when considered alone, seems> 
i|^arly as well explained as any other optical phenomenon 


^Sect. VI. Accoimi of' the Investigations ^ M. La Placed 

The attention of this illustrious mathematician was no doubt 
directed to the subject of double refraction, by the labours o£ 
Dr Young and Dr Wollaston, who had drawn the attention of 
the scientific world to this recondite branch of physical science. 

These investigations are contained in a memoir, entitled,. 
‘‘ Sur Ics Mouvemens dc la Lumiere dans Us Milieux Dia-> 
phanes ^ . which was read at the Institute on the 30th January 
1808, and published in their Memoirs for 1809, p. 300, — 342. 

It occurred to Mt La Place, that it would be highly interest- 
ing to refer the law of Huygens to attractive and repulsive for- 
ces, as Newton had done the ordinary refraction. In employ- 
ing the principle of least action for this purpose, he remarks, 
that, in the case of the extraordinary refraction, the velocity of 
the light within the crystal must be independent of the manner 
in which it enters, and must depend only on the position of the 
ray witli respect to the axis of the crystal, that is, on t}^* angle 
which the ray forms with a line parallel to the axis. 

In setting out from this datum, M. de La Place arrives at two 
differential equations given by the principle of least action, and 
i'll wliich thtf interior velocity is an indeterminate function of the 
angle, which the refracted ray forms with the axis of the crys- 
tal. In the first case which he examines, the square of ^he ve- 
locity of the ray is increased in the interior of the medium by 
a constant quantity, (which is the case of ordinary transparent 
mediums), and this constant quantity expresses the action i»f the 
medium ujion light. The two equations, then, shew that 


• PAiV, VransactioTif 1802 . 
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incident and refracted ray are in the same plane, and that the 
ratio of the sines of their inclination to a vertical line is constant. 

In the next case, the action of the medium upon light is equal 
to a constant quantity, a term proportional to the square 
of ithe cosine of the angle which the refracted ray forms with 
the axis ; for, as this action is equal on all sides of the axis, it 
must depend only on the even powers of the siae and co-sine of 
that angle. The expression of tlie square of the interior velce 
city is thus of the same form as that of the action of the me-* 
dium. By substituting this expresrion in the differential equ^ 
tion of the principle of least action, M. de La Place then deter- 
mines the formulae of refraction in relation to this case, and he 
finds that they are those which are given by the law^^of* 

Huygens. Hence it follows, that the Huygenian law satisfies 
both the principle of least action, and the condition that the in- 
terior velocity depends only on the angle formed by the axis and 
the refracted ray. 

M. deLa Place then proceeds to remark, that the hypothesis of 
Huygens, that the velocity of the ray is expressed by the va- 
riable radius of the ellipsoid,. does not satisfy the principle of 
least action, but that it satisfies the principle of Fermat, which 
consists in this, that the light arrives from a point taken without 
tlie crystal, to a point taken within it, in the least time possible. 
For it is obvious that this principle becomes the same as that of 
least action, by reversing the expression of the velocity. Hence, 
both these principles conduct to the law of refraction discovered 
by Hu}!(gens, provided, that, in the principle of Fermat, we as- 
sume with Huygens the radius of the ellipsoid as a measure uf 
tlie velority, and that in the principle of least .action, wc as- 
sume this radius as representing the time employed by light in 
traversing a determinate space taken for unity. ' 

The identity of -the law of Huygens and the principle of Fer- 
mat remits, as M. de La Place has remarked, from the ingeni- 
ous way in which Huygens considers the propagation of the 
waves of light, so that his way of considering it, though very 
hypofnetical, represents nevertheless all the laws of refraction 
may be due to attractive and repulsive forces, since the 
principle of Fermat gives the same laws as that of the least ac- 
tion, by reversing the expression of the velocity. 
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In a vork like this, we cannot find itiom for the ingenious 
analyns of La Place. We may merely remark, that the For. 
mulfp whi<di ho deduces from tlie principle of least action, and 
that (»f Fermat, are found to be identical with the elegant For* 
niulie which Mains deduced from the construction of Huygans. 

D. B. 


Aht XXIII.— OAserooriOTM om DosAle Stars. By M. Stiiovb 
of Dorpat. (Continued from p. 109.) 

The great degree of interest which is now attached td the 
accurate observation of the colour, magnitude, and relative po- 
sition of double stars, gives a particular value to the observe^ 
tions of M. Struve. We shall, therefore, continue the series 
from the Correspmdance Astronamique of Baron Zach ; and in 
the 3d volume of M, Struve’s observations, which have arrived 
in^'England, we may expect a continuation of his valuable ca- 
talogue. 


62. 1 Dragon. B. Asc. 17** 3'. N. Decl. 64® 43'. 

6th and 6th Mag. 

In 1 819, M. Struve observed the difference of R. Asc. to be 
— + 0^.242 ; the angle of j)osition 60® & S. Prec. ; and hence 
the distance was 4'M9. By ^wo projections he found it to he 
4". 6 and 8".7, the mean of which is 4^'.l 

Angle of position in 1781.7, ir 87® S9' Hendteh 
1803.1, 50 8 Dkto. 

1819.7, SO 0 Struve. 

63. A. Ilaradcs. R. Asc. 17** 6'. N. Decl. 14** 36'. 

4th and 7th Mag. 

Tliis star, is the finest double star in heavens. The lar- 
gest is yellow, and the smallest blue, l^y 44 observations, M. 


* Those who have not an opportunity of consulting Sir William uirschel'i 
original papers on Double Stars In the Philosophical Transactions, will And 
substance of them in the Edinburgh ENCYCt.0PJBDiA, vol. i. Art. Astronomy^ or In 
a more popular form, in the enlarged edition of Fergtum*9 Astronomy^ \o\, li. Ap- 

pendix. ^Eo. 
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Struve has fixed the diffinence of R. Asc. at + (^'.337 in 1819 
The angle of position by the wire micrometer is S5° 9* S.F 0 II, and 
by the micrometer of projection, S 6 ° 35', the mean of which is 
8 ^ &, a result which docs not err 1 °. Hence it is very re- 
m ar fe a b le to find,, that Sir W. Hersdi^l had observed an in- 
cNBse of that angle as follows. 

Angle itkf poehioD in 1783.3« 3D' SiprmsheL 

1802.3, 31 S8 .Ditto. 

1604.0, 31 54 Ditto. 

1804.5, S2 50 Ditto. 

According to these results, tbe angb should have increased 
111” in twenty-three years, and Iti 1819 it should have been 
nearly 40°, whereas it is only 26^. almost the same as in 1783. If 
Sir W. Herschcl's observations are correct, and w<t sec no reason 
to doubt thmr accuracy, ‘one of the two stars must have moved 
backwards. M. Struve found their distance to be 5".61, and 
their difference of dedinatioa 8".47. 

64. 5 ffereiiles. R. Asc. 17»> IT. N. Decl. 37° 19'. 

• 4th>-5th and 5th.''9th Mag. 

In 1819 , the differenceof B. Abc!Vbs~- 0".3S3, and.the angle 
of podtion 86 ° 9^ N. Free. Hence the distance will be 4^.78, 
and the difference of decUnation + 2t'.8SL In 1799, Sir W. 
Herschel found the distance 8".967, and the angle of position 80* 
N. Free. ■ . • 

t 

55. 61 SerpentCHWs. B. Asc. 17** 85'. N. Decl. 8 ° 41'. 

5th<*6th and 6th Mag. 

Angle of podtion in 1781, - 0° O' BmcheL 

1818, • 4 5 S. FoU Stmve. 

Diff.ofB.AK. 1818, +1*'.S61 Ditto. 

Oiff.ofDeel. 1818, —1.43 Ditto! 

Oisttuoe, . 1818, • 2(t44 Ditto. 

^Ditto, - M 1781, ■ 18.07 HmehO. 

♦ 

56. 96 Hercules. B. Asc. IT* 68 '. N. Deck 21 ° 3ff. 

5 th and 5 th Mag. 

t 

„«rOne of these stars is white,, and tlie other yellow. The dif- 
ference of R. Asc. in 1819 was — - 0".478, and theiongle of po- 
dtipn 0° 55' S. Free. The calculated distance is 7".04, and the 
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\lifierence of declination ■— Sir W. Uerschel found the 
angle of petition to be 4P S. Free. 

67. 78 Serpentarius. R. Asc. IS"* (K N. Ded. ST. 

6th and 8th Mag. 

Sir W. Hei'schel observes^ that he could scarcely see this 
double star, of an oblong tiiape, with a power of SS7, and that 
it required a power of 460 to see it double. M. Struve sup- 
poses that tlie distance has increased, as he can easily distin- 
guish them with a power o£ 1S6. He found the angle of peti- 
tion to be 6“ 1' S. Free, a mean of diree obsorvatiicms. Sir W. 
Herschel found it to be 48'. 

• 

68. » 69 Serpent. R. Asc. 18'. N. Oecl. O’ 6'. 

6th and 8th M^. 

These stars have very fine colours, the one bting yeUawish, 
and the other of a fine Uue colour. The difference of B. Asc. 
in 1819 was — 0'.19S, and the angle of petition 40* 3', N. Free. 
Hence the distance is 3".66. Sir W. Hersdiel found the angle 
of position to be 46° N. Free., and in 1802 the distance was con- 
siderably increased, though the angle remained the same. This 
(foservation is confirmed by M. Struve. 

59. I and 6 Lyra. R. Asc. 18>‘ SO. N. Heel. 39* 27. 

6th and 6th->7th Mag., and 6th and 6th Mag. 

There are here two douUe stars, which M. Struve observed 
as follows. 

c Lgra, 5th and 6th-7th mag. £ form, £th and £th mag. 

Diff. of B. Am. + 0".106 '+ 0".08d 

Angle of ftMitioii, 60* 7 N. Foil 70*3S.FoH. 

The distances by projection observed once, were, for i = 8".83, 
and for 6 Lyra = 3".4^ Sir W. Hersdiel ocmjectured diat the 
angle of potition changed. The angles of potititm were, 

ii^a, in 1779, £6* S'S.FoH. £1^ 83* 

1804, £9 14 7£ S£ 

1819, 60 43 70 18 

* 

voj>. X, Ko. 20. APUii. 1824. z 
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60. Lyra. R. Asc. 18^ 48'. N. Decl. 33® 10'. 

This star is quadruple. The Jirat is of the 9th Mag., the ac-f 
C 09 id of the 3d or 4th Mag., the third of the. 6th Mag., and tlie 
Jiurth of the 10th Mag. The following arc M. Struve’s obscr- 
yauons. ^ 

, Ist and 2d. 2d and 3d. 2il and 4th, 

Dilf.ofR.ASe. _3«,06 + l".89S 2".336 

Addles of pttiition,- ASMN. Piec. eOoiSS.FAt. 67° 6 N. Foil. 

DUtanec., • 06".9 AT'.S 77".0 

DiCoft)eol/ +49".ff —4l''.5 71".8 

Sir W. Hcrichcl observed only the distance between the sc'- 
cemd and third in 1779, and found it 48".95, and the angle of 
position 60° S. Fdi., which agrees nearly with Struve’s obscr- 
rations. 

61. , Eagle. R. Asc. ISh 51'. N. Decl. 13° 23'. 

5th-6th and lOth-llth Mag. 

These stars are difficult to observe. In 1819, the dif- 
ference of R. Asc. was --1".215, and the angle of position 
83°.9 S. I’rcc. Hence tlie dbtance is 2V'.d5, and the difference 
of declination — 11".91. In 1781, Sir W. Herscliel found the 
distance to be only 7". He did not observe the angle of posi- 
tion. He could with difficulty see the nnall star with a magni- 
fying power of 227. 

62. 66 Dragon. R, Asc. m S. N. Dccl. 76° 47'. 

Sir W. Hersdieb remarks, that the two stars are nearly of 
equal magnitude. M, Struve has never been able to see it 
double, though 'he has often examined it with ffeaX care. 

63. s Lyra. R. Asc. ID** S'. N. Decl. 88^ 51'. 

5th and 8lh Mag. 

Th4 diffeiciwe of R. Asc. in ISl-S was + 2 '.41, the angle oi 
position 5° 6^ N. Fodl. ; and hence the distance is 28".8, and the 
difference of declination 2''.76. The angle has changed very 
remarkably .since thb time of Sir W. Hcrschd, since he found 
"Tt to be 32" S. Free, or 212° in 1779,7 and M. Struve observed 
it to bo 5’ 6 N. Foil., or 5° 36 iq 1819,9. Such a variation in 
40 years, seems very strange. M. Struve conjectures that Sir 
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William's observations may be affected with some error. Chris* 
tiaii Mayer is said to have observed this star. 

64. /8 Swan. 11. Asc. 19** »4'. N. Decl. 27" 36'. 

^4th and 6th Mag. 

One of these stars is yellow, and the other blue. The dilSe* 
rence of Right Ascension is + 2'^208, and the angle of pontion 
35" 36 N. Following. Hence the distance is 36^96, and the 
difference of declination + 2(K'.67» Sir W. Herschel has found 
the same angle of position, but tlic distance is a little greater, viz. 
39''.63. It appears, however, from Bradley's observations, that 
the distance has not increased since his time, as he found the dif- 
ference of Right Ascension to be + S8'^5, and that of declina- 
tion + 18''.8. Hence the distance is 84'^2. 

65. f Arrow. R. Asc. 19** 29'. N. Decl. 16^ 4'. 

4th*^th and 7ths4}th Mag. 

M. Struve found the difference of R. Ascension to be 6''.27, 
and the angle of position 9" N. Foil. Hence the distance is 
1' Sl'^.d, and the difference of declination 14".48. Sir W. Her- 
schcl found the angle of position to be 9" S. Foil. ; so that the 
change seems to have been 18". There may be an error of S. 
in place of N here. 

66. « Eagle. 11. Asc. 19** 42'. N. Declin. 8" 24'. 
lst-2d and lOth-lltli Mag. * 

The small star is very difficult to see. M. Struve found the 
difference of R. Asc. to be 6". 45 in 18199 and the angle of po- 
sition to be 67" 8 N. Preced. Hence the distance is 2' 19".l, 
and the difference of declination + 2' 5".2, Sir W. Herschel 
had obsen%l the distance in 1781,6 to be 2' 28".3, and the 
angle 65" N. Free. Hence the difference of R. Ascension is 
6T'.5, or 4".50 in time. The difference of dedination is + 2' 
9".9, and consequently the relative^ motion in 88,2 years will be 
4- 14".25 in R. Asc. and ~ 4".7 in declination. The following 
are the absolute motions in 88,1 years, according to Bladlcy's 
observations : 

For a Eagle, + Sl^.SO in R. Asc, + lT\4i in'Dccl. 

For Its comes, + 36",SS 13",7 
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M. Struve is disposed to believe tliat the two stars belong to the 
same system of attraction, since the proper motion of both is 
in tlie same direction. 


67. 67 Ea^. R. Asc. 19 ^ 45'. .S. Decl. 8 “ 42^. 

6 th and 7 th Mi^. 

The difierencc of R. Ascension obsmed in 1819 is + 0''.S9, 
and that in dechnation 5'. Hence the angid' of portion is 78“ 
S. Foil. Sir W. Herschel makes the angle 82“ S. Free. ; so 
that the angle has changed about 20 “. 

68 . 4 . Swan. R. Asc. 19^ 61'. N. Decl. 61* 68 '. 

4th and 7 th Mag. < 

The small star precedes the great one to the south. Their 
distance is two diameters of the great star. M. Struve computes 
the angle of position to be 90° S. Free. Sir W. Herschel made 
it 89° 30' N. Free. Hence, there has been a change of 180°. •. 

69. Ce^tens. R. Asc. 20^ 16'. N. Deck TT lO”. 

In 1818 and 1819 M.. Struve found the difference R. Asc. 
to be -I- r'.79, the angle of position 36° S' S. Rol., and the dis- 
tancer7".08. Sir W. Herschel makes the angle of portion 32° 
SO, and the distance T'.OS. 

70. 16 mphin. R. Asc. 20^ 22'. N. Decl. If 46'. 

(hh and 6 th- 7 th Mag. 

The difference of R. Asc. is 0'.96, the angle of position 
15° S. Free., and the distance 14".6. Sir W. Herschel ibund 
the distance in 1779 to be 12".6, and the angle of jwsition lO 
S. Free. 


i\. 62 Swan. R. Asc. 20 »> 37'. N. Decl. 30° 4'. 

4th and 9th Mag. 

The difference of R. Asc. is -f 0'.48 ; the angle of position 
35° 9 N. Foil. ; and hence die distance is 7".69. In 1780, Sir 
W. Herschel observed this angle to be 28° N. Following. 
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78. V mphrn. R. Asc. 20^ S8'. N. Decl. 15“ Sy. 

4th-<5th and 5th-6th Mag. 

The tliiFcrcncc of R. Asc. is — (y?.86, and the angle of pori- 
tion 4° 4S' N. Prea ; the distance IS^.54, and the difKsrenoe of 
declination + F.OS. There seems to be no reason to supposo 
along with Sir Wi^Hcrschd that one of these stars has a proper 
motion. • ». 

73. « 1, UtOe Horse. A. Asc. S(P 50'. N. Decl. 3° 36'. 

6th and 7th Mag. 

The difference in R. Asc. in 1819 is 4* 0".746 ; the angle of 
position IR* 15' N. Foil. ; and hence the distance is 11^35. Sir 
W. Hcrsdiel found the distance 9".379> and the angle of posi- 
tion 6“ N. Foil. 

, 74. I lAt^ Horse. R. Asc. 21** N. Decl. 9* 17'. 

The small star is very difficult to be seen, and M. Struve has 
not yet been able to see it with his meridian telescope. He es- 
timates the angle of poridon to be about 40* N. Foil. Sir W. 
Herschri found it to be 12” N. Foil, in 1781. It has therefore 
undeigone a great diange. 

75. Ciplirua. R. Asc. 21» 20. N. Decl. SO* 46'. 

Sd and 9th Mag. 

In 1818 and 1819 the difference of R. Asc. was — ^.409 > 
and the angleof porition in 1820 was 20* O' S. Free. Hence the 
distance will be 1S".31. The angle of poridon given by Sir W. 
Herschel is 5° less than that vS M. Struve. 

• 

76. Ce^wm. R Asc. 21«' 49'. N. Decl. 55" 44'. 

6th and 11th Mag. 

Sir W. Herschel observed that this star was composed of two 
equal ones, at a distance of 21''.05, with an angle of position of 
77“ 48' S. Prec. M. Struve obsCTved this ;5tar very often ia 1819i 
but has never succeeded in discovering its companion. lie saw 
a star of thb 11th magnitude, but if was distfmt 7".49 in time 
from the other. • 
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77. f Aqtumus. R. Asc. 22** 19'. N. Decl. <f 57'. 
and 4th->^th.Mag. 

,■ This star ia well known. Sir W. Herschel .says that tlie two 
aiie equal M.,Stravooi»n;nders the inost^orthem as the small- 
etA, and distant from the other a ^aia^er of the star. The fol- 
lowini^pare thojjt^^ of poHtion: . , , , 

mMt . »!• S' N. Fob, . =r 71“ ff StmU, 

1781.7, - 71 S0~ =.71 39 Ditto. 

ITMUt, - 78 7—.— =-78 7 Ditto. 

1808D, . 78 3 — =78 3 Ditto. 

« .88 ' t) Fnc* '98 0 Siruvto 

The .motion in the .ang^ of portion seems to have accelerated. 
Bdorel802,ithad changed 6* 58' in ^.1 years; but iditer 1802, 
it changed 18® 6T in 17;6 years. 
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^ 1^. By Bobebt Knox, M. D. F. R. S. 1^, 

In the volume of the Transaetimis <rf the Ro^ OI 

Edinburgh, which has just appeared, l>r Kmmc 1m published 
an elaborate Memcnr on the Comparative Anatomy of the Eye, 
of which the following is a brief abstract. 

In the first section of the Memwr, Dr Ehox has conader- 
ed the subject of vision generally, examining carefully the opi- 
nions of some very distinguisbed |)hymo)egiats, and more parti- 
culady thote of Baron Cuvier. It a|^iea» to Ihr Knox, that 
we owe to Dr Porterfield the opinion, admitting almost of de- 
monstration, that witliin certain limits perhaps within the range 
of very distinct viaon, our knowledge of distance ^is perfect,, 
and depends on the mgan being double and symmetrical. Be- 
yond this point, wliich in man is very limited, the mode by 
which We*' judge of distance becomes cmnplex ; we avail ourselves 
of other senses, more pardcillarly that of touch, and thus ac- 
quire experience. 

Without doubt the faculty by which the same individual 
, may distinguish ^he same object at different distancfs, whilst it 
IS the most impo:rtant function of the eye-ball, is the one most 
diffleteU of explanation. It is evident that the eye must have 
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the powa of changing the position of its parts by some means 
Of other, and these must be placed mthee within it, or extmorly 
to it. It would be tedious to eswmerate all the various opinbns 
which have been entertained on this sui$ec4 moat of whidi haare 
ci^er been direedy iKdutediiy «n iq[lpeal io faets, or, fisoDB' lieii 
ing evidently defective and bnpeEfacty bsnre bemi suffisred to IhH 
into merited otdivian. Evay one knows thatdbia tundsenhas 
by some been asugilled to the iris ; by others to the ciliary liga>- 
ment; to the eUiaTy peaeasaes; tOiihe lens; to riio external 
muscles the eye<ball; ahd aven to the inar8a]nniBy<-Httveiy 
singular opinisini since die masaupitim brii^ limited tolrirds and 
certrin fishes, it remained to be shewn 1^ what stcuotnrc die 
funotion srm performed ht the other daases of«Tertebrd aotiiialb. 

Mr John Hunter, to whom physidi^ is so gnady^inddit* 
cd, was engaged, a diort rime 'previous to his death, in the in> 
vosrigadon of this subject. The appeacanoe of the lens in the 
cuttlc.fi6h seemed strongly to have arrested bis |attentkm, and 
be seemed indined to attach to the structure-of this humor of 
the eye, an impottance which fiirtherinqairy would have shewn 
to be unmerited. Dr Knox has endeavoused to denumstoate, 
that the changes whieh take place in the interior of the eye, by 
which we are emdded to pehcdve^ofajecto at various distances, 
arc eifected by mcahsvrf the ciliary musd^ or that body which 
anatomista hove Aiitherto ealied the CiKaTy Ligament, Annulus 
albus, &c. To prove diis sarisfaetorily, required a most exten- 
sive setiesiof disaecrions, the peifimnaace oi whieh, the 

prcvoilmg errors ttgarding the nature of the ciliary nansds be- 
came more and more appstent. It is firue, that many writers 
have conridmed the annulus albtis as muscular, and founded 
VbcrccHi in^toiouB specuktians ; but as their opinion rested, foi 
the most part, on bare assertion, soit was very geusmlly, or al- 
most univmxally, neglected by modem phyrioli^ists. It will be 
necessary to state here only a few of die facts suppoiXing this 
opinion. * 

1. The devdqpmcnt of the dliary musde follows the ratio df 
the strength of vision, or rather of the Ocoommodariqg powers 
of the eye, in the various classes tA ammals ; i.jc. it is strong in 
turds, in men, in the quadrnmann, and m the fdcci , weaker in 
.ome others of the ruminantia, as the o\ ; still more so lu the 
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horse. Lastly, In most fishes, it is completely rudimentary, and 
is reduced to a mete ligament. 

ft. When examined fay tlm nncrosoope, it puts on the same 
iqppearance as the iris, and presents the same arrangement of par- 
ticles. Now, the ilia is avowedly musciilar, or at least possesses 
the power of extensive motion ; and this at the least must be 
granted, even supposii^ the celebrated sphinuter, and radiated 
fibres of the iris to be a pure fiction. ' 

3. The anaSoaiist has mily to examine the ciliary muscle in 
the ^es dt Inrda, mid in the fallow-deer, to be satisfied, that whe. 
ther the riliaiy ciide be muscular or not, it cannot possibly be 
a ligament 

Ladtyt In most Urds, and in many of the mammaUa, as in 
the quadrumanous and canine animals, numerous nerves can 
readily be demonstrated, proceedir^ to the ciliary muscle, and 
distributed throughout its substance. Now, every one knows, 
that ligammits are not sullied with nerves, or at least that the 
nervous fibrils proceeding to them, are so minute as entirely to 
escape the observation of the anatomist ; but the rircular body, 
which hitherto bath bemi called the CiUary Ligament, is abun- 
dantly supplied with nerves, in a ratio proportioned to the ac- 
commodating powers of the eye. In birds these nervesare very 
numerous, almost equalting in number the branches distributed 
to the iris. In the deer, and in apes, th^ may be very readily 
traced. The supply tX nerves to the oliaiy muscle in the eye 
of the horse is less abundant, thou^ still very distinct ; but in 
fishes, where the dliary muscle has altogether disappeared, or as- 
sumed the firrm and functions of a ligament, these nerves do not 
exist. This accords with the fiicts patholcgical anatomy, 
which teach us, that wherever the narves supping an extremi- 
ty are wanting, the muscular system that extremity has also 
disiqrpeared. 

Whitet dcscrilHiig the sclerotica and transparent cornea. Dr 
Knox has endeavoured to unravel the true anatomical connec- 
tions of these membranes ; the rcfiected membrane of the cho- 
rmd investing the inner surface kA tlie sclerotic ; die mode of 
union between ahe sdero^c and cornea, and the existence of a 
reflected membiW>c from the latter covering die anterior surface 
of the irib in fishbs, and in most birds. In the mammalia, the 
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Anterior layer of the iris b connected wirii the inner membrane 
the cornea, by numerous short fibres the exact nature of 
which is as yet unknown. From this distribution of the inner 
membrane of the cornea (generally described as the tunic of the 
aqueous humour), it foilows, that, dilriii^ the strong contrac* 
tion of the pupil, in viewing objects placed close to the eye, the 
form of the aqueous humour must be oonriderably afiheted. 

In the very lengtKened section on the chorendes, and its ap* 
pondages, the wh(de of its structure has been carefully re-exa- 
mined, and, it is hoped, its true anatomy pmnted out Dr Knox 
has endeavoured to prove, that die marsupium in birds and 
fishes is rimply a reflected mmnbnme of the chorc^, and has 
traced its functions, and the cause of its ^hsappearance, in the 
mammalia. The oonnecdon eS. the riliary fibres, those numerous, 
delicate, fibrous-locdung bodies, placed immediately over the 
capsule of Petit, is riiewn to be difierent from what is usually 
understood ; and that they ought to be considered rather as 
membranous folds, quite analogous to the fidds of the inher 
membrane of the diorcnd coat, and uldmately terminating in 
processes also analogous to those termed Ciliary. The manner 
in which these internal, or colourless riliary processes, arc con* 
nected with the external or true ones, and their importance in 
the anatmny of the humors eX. the eye, have been demonstrated 
at conrideraUe length. It is obvious, that the dcUuls could not, 
with propriety, be introduced into this brief notice. These mem- 
branous folds have lately been supposed to be muscular, or at 
least it has been conjectured that muscular fibres exist in this 
situation ; but analc^, as well as ocular demonstration, arc 
against this t^nnion. 

, As fishes Imvc no true iris, ndtber have they any dliary 
nerves. The oonoection of the iris with the ciliary muscle, and 
with the nrigbbouring parts generally, is ehewn to be somewhat 
difierent in the ^es of the mammalia from what is usually de- 
monstrated passing around the globe of the tye, which seems 
hitherto to have escaped notice. In birds, this canal is ritpated 
immediately over the great plexus of nerves, and may readily be 
distended with the blowpipe. In the mammalia ik is less in dia- 
meter, but still sufliciently distinct ; it is in somaanimids partly 
filled up with a very loose dark-coloured cellulat^membranc. 



^In liesdHilniig the mode in which the iii^e enters the 
« 3 ^'tliat of l^s hes heea more particularly attended to, with- 
out^ however, ncglectii^tlie mammalia and titiiea. During this 
|Mxt of the mvestij^atiidii, a .very tingukr fact wras discovered, 
via; that tite eye pf tim f^approadhes fti many reqiects to titat 
of the bird, mad iorms^he^cotmeetii^ link in tiiese vmy difie- 
rent daeses <rf!,wtimala - ** 

The last section treats of the dliary nerVes atid their ^tnbu- 
tum; it was: eiecesBsay, tirst, to r^te the ojmnmi recently 
adopted ly semel'Ccmtinental outatdntists, that the body which 
Dr Knox has eafled tile -'C9iaty-..Mtisc^ jis a nervous ganglion 
or jdexus. Now^' in order tmretiite this very m^eous notion, 
it was only reiiiiired toexannne the eyes of Itirds, of the dew, of 
any of the quadrumaiia, or of man himadf, with due attention. 
It was evident .tiidt there exists a true stmvous plexus only in 
birds, andi that this plexus b titualed anteiioriy to the dliary 
muscle, to vdiidi it aeneb numerous nerves. ^ 

Dr l^ox has entered imo a few ^pectklations relative to the 
movements of tte M% andc^ ^e.natiireof the ciliary nerves, and 
of the lenticular gso^mi, of idadi we emnkit prmend to give 
anyaccoijmt in tius haef notice.^. It hasi, 'bendes, necessarily 
happened, . thait, in drawing up this shc^ distraf^ numerous 
facts, tendhsg to throw liglA on the pl^a(d(;)gy of the eye, have 
been omitted ; them will bei^nind. detmled in &e onpnal me- 
mmr, winch is published in the TtaiWKjtipns of the. Society. 


to ihe Em^ ^ ^to tt^puence of Mag- 
neiism on the Rates qf Chronorhepnes, ffubJiiSiied in No. XIX. 
By GBoaoE Habvex^ ;£sq. F. B. S, £din. &c. Commutii- 
. Gated by the Author. . 

Owing to an accidenfal drcumstance, the detub of the fed- 
lowing experiinehb were emitted in. the ^baay on the Influence 
<of Magnetism on the Bates df Chronometers, publbhcd in tlic 
last Number of the^ Edinburgl^, 'Philosophical Journal; and I 
should therefem fed obliged by':thdr bang added to it, as sup- 
plementary omervations'. • 

The time-kieper F, having a detached rate of + 2".0, was 
placed on the .centre of the circular magnetic plate alluded to in 
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in the before-mentioned paper, with XH'^ntii^ to the south, 
wl^ii the mean of ax days' obseryatiom gave an average rate of 
•f T.9 ; but on turning the timeduK|ier «^[uadr8nt, so as to bring 
XII to the west, the daily abena^oa for seven days became 
— 3".6 ; and on turning tt through aMther quarter of a drde, 
it received the large increment of 88^.4, the rate for five days 
in this porition bring -f* 84".8 ; and on moviag it through a 
fourth quadrant, it underwent a decrement of 19".8 ; the rate 
in this last porition bring + 5"<0. Of these ehai^ies, die most 
remarkable is that which restdted frmn plaring XII to the north. 
The variations of rate are recorded in. the foUowis^ Table. 


Situation of the Chronometer. 

Daily Rate. 

DetHiihad. 

+ 2^0 

XII a 


XII w. 


XII N. 

•f SS*.8 

xn E. 



Another conaderable alteration of rate took place, by re- 
moving the time-keeper from the surface of the magnetissed 
plate, and applying it to the edge, with the hour of X in con- 
tact with the north pole ; the rate, under this new rircumstance, 
changing from -|- 6".0 to ; but on turning thechronometcr 
a quadrant, so as to bring VII into contact with the pole, the 
drily variation amounted to -f T'.9; and on continuing the 
movement through another qtmdrantal space, making the hour 
of IV touch the pole, the rate became 4- S".3. 

The next experiment was with the time-keeper G, which be- 
ing placed mi the surface of the smne magnetized plate, with 
XII to the north, altered its rate from — 4".l, its daily cj^ange 
when detached, to -f 0".1< On turning the chronometer a qua- 
drant, in order to bring XII to the *eaBt, the rate declined to 
— 8".6 ; and by moving it throt^h a like space, tooause XII 
to point to the south, the rate became — 9". 7 ; and through an- 
other similar arc, making XII point west, — m.4i. On re- 
storing the time-keeper to its first position, i. c.mith XII di- 
rected north, the rate became -p 2".2 ; and on murning it to 
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its pi«ceding poation, — agredng within — 0".3 of its 
fimner rate. These n^lts «re arranged in the next Tabic. , 


Situatioii ^the Cltronomettr. 

Daily Rate. 

Detached. 

~4".l 

XHK. 

+ <>'M 

XIIE. 

r-8^.6 

XII 8. 


XIIW, 


XII N. 


XII w. 

mmm\ 


By examining tlie several rates of the time<keepers F and G, 
it appears, that they lost by having XII turned from N. to E. ; 
gained by bmng turned from E. to S. ; lost from S. to W. ; 
and gained from W. to N. ; the changes fixm jlus to minus 
being alternate, as diewn in the succeeding Table. 



Ip another set of experiments with <^ionometer H, placed 
on the middle an irregular dlghM4«d magnetic plate, the 
changes were precisely the reverse of thtMe. recorded in the pre- 
ceding TaUe, as particularly shewn in the next Table. 



andVhich was verified by the' following experiments. 
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By placiiig the time-keeper un the last-menUoned magnetised 
plate, with XII pointing souUi, it was found that its detached 
rate of — 0".6 was changed to -p 3".0 ; and by turning it, so as 
to bring XII to the west, the last rate was increased to 16".9 ; 
and moving it through another quadrant, having XII to the 
nortli, the rate became -f 5'M : and by turning it through a 
fourth quadrant, bringing XII to the east, the dmly variation 
became -pS0".4. ^'hese results are arranged in the next 
Table 


6U)iation of the Chronometer. 

Doily Rote. 

Detached. 

— 0''.6 

XII 8. 

+ s*.o 

XII w. 

[+ 

XII N. 

+ 

XII B. 

+ *0^.4 


During the observations with the preceding dironometer, it 
was remarked, that the difference even of Jth of an inch, in the 
jiusition of tlic chronometer on the magnetised plate, was con- 
stantly acccanpanied by a sennble alteradon of rate. In the 
experiment immediately succeeding the last recorded, the time- 
keeper was removed a quarter of an indi from the situation it 
then occupied, towards the north pole of the magnet, whmi its 
doily rate, with XII peunting south, was +S"B, it having been 
only -p 3".0 in the preceding experiment. On turning t^ ma- 
chine through a quadrant, so as to Ining XII to the west, the 
daily variation was increased to -p9S".7; and on moving it 
through another similar space, to make XII pmnt north, the 
daiiy rate beeame -p 6".7 ; and by moving XII round to tiie 
cast, this last rate was augmented to -p 32".6 ; and on restoring 
the position of the chronometer, with XII directed to the 
south, the daily variation became -p agrering within -p 0".6 
of its rate in the same position in the early part of the experi- 
ment. ^ * 

Hence it appears, that the rates possessed by tlm time-keeper 
during its first poutioiis on the luagnetiled platei were all aug- 
uieuted by moving it neater to the north polc^ and that the 
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most eonnd(»ttlde tdterationB resulted therefrom, in the east and 
unest pmddons of the time-keeper, when the line drawn from the 
axis of the diionometer to the centre of the balance was at ri^ht 
angles to the meridian nf the magnetised plate. The smallest 
changes also were jntidueed in those tituations of the chrono- 
meters correspooding to north and south, the centre of the 
balance bmng in those tituations of the m^ine, in the magne- 
tic axis of the plate. The changes produced in the rate from 
the two pomtions of the chronometer, are recorded in the final 
Table. 


Situation of the 
Chnmometer* 

Daily Rates in the 
First Position. 

Daily Rates in the 
Second Position. 

XII N. 

+ y'.I 


XII E. 


-i- 22".6 

XII S. 

+ S".0 


3CU W. 

4 ia^.9 



Fl.Y>tOtXTH, 1 
Feh. 16. 18S4. J 


Axt. of tAe Transactions ike Royal So- 

ciety of'Edisfbu/rgh^ Vcl. X. Peart /. 

The Fort o£ the Edinburgh Transactions which has just ap- 
peared, contains fifteen papers, illustrated by nine plates. The 
following brief analyras of these papms, with thdr titles, will 
convey to our readers some idea of tb^ content& 

1. On ike EaUstence fjfTvoo New Fluids in the Cavities qfMi- 
i&raisf which a/re immisciblef and possess remarkable Physi- 
cal ProperHes. By David Bbewstek, LL. D. F. B- S. Lond. 

Sec. R. S. Edin.~-F. 1^1. 

« » » 

In the prepeding Numbers of this Journal, we have already 
^ven an abstract of the fiirst seven sections of* this paper. In 
^l^tb scctiou, which treats of the phenomena of a single fluid 
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in the cavities of nunerals and ardfidal ciystals, the author de- 
scribes seventeen spedmens of minerals and arrificud <a*jratals 
which contain cavities generally filled; with water. One of the 
finest of these spedmens is from the cabinet of Mr Thomson of 
Forth Street, and which originally bdmiged to the Sing of 
Kandy. Beddes an aqueous fluid, Uie cavity Contdns several 
pieces of cqmque sdid matter, which, with a little management, 
may be seen falUng h'|nn one side of it to the other. The par- 
ticular descriptions contained in diis section, can only be undmr- 
sUkxI from the drawings wMch accompany the paper. 

2. Ohserva&ons on the Comparative Anaiom^ tf lihe Eye. By 
JloBEUT Kuok, M. D. Member of the Wernerian Sodety, 
and of the MetUoo-Chirurgieal Sodety of Edinburgh.-^- 
P. 43-78. 

An abstract of this papar is ^ven in the present Number of 
this Journal, p. 338. 


3. Notice of an imdescribki Vitri^d Forty in One Bu/nH lelesy 
in the Fyke qf Bide. By James Sunn, 'Esq. of Jordan- 
hall, F. E. S. E.— P. 79-81. 

This fort occurs on the most northerly of the Burnt Isles of 
the Kyles of Bute. The island is a flat gndss rock, with about 
half an acre of vegetaIde;soil on its summit. The &rt stands on 
the southern or highest extrenuty, a^ is only twelve or fifteen 
feet above high-water mark. The form a drde, ot rather 
an irregular pdygon, ubout dxty-five feet in diraneter, and oc- 
cupy nearly the whole of the Mghest end of the island. Mr 
Smith traced the vitrified matter all round, and is of opinion 
that the wall^were origiiudly about five feet thick. They ap- 
peared to him to be entirely oimpos^ of the gndss, wludi 
forms the rock of this mad the ndg^houring islands. • Some 
of the stones are sfightly j|^ed,,wh3rt in others the fel- 
spar appears to be converted j^to a, dark l»:own glass, dther 
run into considerable masses, jO^ Into vdns -altemating vdth the 
strata of quartz, which has bec^e granular like fjreestone. The 
vitrified matter sometimes forms a white'enamel. Smith is of 
opirami, that these builchngs were probably consjpucted at*a pc- 
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nod before the country was cleared of its original forests, when 
the inhaUtants were led to cement stones by fusion, from their 
ignorance of other methods. 

4. On the FormaJtum of* Chalcedony. By Sir G. S. Macken- 
zie, Bart. F. R. S. Lend. & £din.-l-P. 8S-105. 

In this paper Sir G. Mackenzie divides the different chalce- 
donies into Massive, Parallel, Botryoidal,rand Pendulous. He 
considers most of these varieties as of igneous origin, and he 
conceives that the pendulous chalcedony may have been formed 
from vapour. As the greater part of this paper consists of the 
description of highly interesting spedmens in the collection of 
the learned Baronet, it is not easy to put the reader in posses- 
sion of the curious facts which he has observed. Wc must, 
therefore, refer him to the memoar itself. 

5. Notice respecting the Vertebra ^ a Wludejimnd in a Bed 
bldish Clay^ near DingxccdL By Sir G. S. Mackenzie, 
F. B. S« LoncL & Edin. In a Letter to Dr Brewster, Sec. 
R. S. Ed. &c.~R 106, 106. 

A brief notice of this paper has already appeared in vol. xvii. 
p. 185* of this Journal. 

6. Description qfHopeUe^ a New Mineratjrom AUenberg, near 
AirJe^Chapette. By DAVin Bkewstek, LL.D. F. R. S. 
Lend. & Sec. R. S. Edin.~P. 107^1]. 

This mineral was considered by the Abb^ Haiiy as a Stilbitc, 
and by Mr Brooke as silicate of zinc ; but, by an examination 
of its optical characters, Dr Brewster found it to be a mineral 
entirely new, to which be gave the name of Hopeite^ in compli- 
ment to Dr Hope, the eminent Professor of Chemistry in the 
Unive^rity of Edinburgh. Thb opinion was afterwards con- 
firmed by a crystallographic examination of the mineral by Mr 
Haidinger, and by a chemical examination of it with the blow- 
pipe*by M« Norden^kjold of Al^. 

7. Asiranomiial Observations made at Paramattfi and Sydney. 
'By hit> Excellency Sir Thomas Bkisbane, K. C. B. F.R.S. 

Ji 
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Lund. & Ed. and M. Rumker. In a Letter to Dr Brewster, 
. Sec. R, S. Edin.— P. lia-116. 

This interesting paper contains the elliptic elements of the co* 
met of September 18S3. It contains cil^ observations of the 
transit of Mercury over the Sun, on the 3d November 18SS, as 
observed both at Svdney and Paramatta ; and likewise the ob- 
servations of the Winter Solstice of 18SS, and of the comet of 
Encke. 


S, On a Remarhahle Ca^e qf Magnetic Intensity of a Chroruh 
meter. By Gteorge Harvey, Esq. M. G.S. M. A. S. &c. 
— P. 117-1S6. 

Tliis ingenious and able pape!r will be regarded by philos^ 
pliers as adding very important infonnation to that which has 
already been laid before the public by Varlcy, Fislier, Barlow, 
and Scoresby. Mr Harvey found, by Coulomb's apparatus, 
thal a box chronometer exhibited singular proofs of strong 
and active magnetism. It contained a remiurkable quantity of 
steel, and every part of it exhibited vigorous polarity. Every 
screw displayed its influence, and the frame alone contained ten 
large and several small screws ; and the same intense and ac^ 
tivc magnetic power was exhibited by the chain, the axles of 
the wheels and pinions, the arbor of the fusee, and the balance 
of its springs. Mr Cox, the agent for Arnold's chronometer at 
Plymouth, remarked^ he saw thisi chronometer, that it ap. 
})eared nothing less thmi a magazine cf megnets. ' Mr Scores- 
by recommends platihaj, or an ^oy of platina^ for the balance 
of chronometers. Gkitd is said to be considered as well adapted 
for the balance spru%. 


9. RemarJts coheemifig ihe l^aiural^Mistoricid Determinalunt 
ofDkdla^. By WintiAM Haidinoer, Esq. — P. l^y-147. 

In this paper, the Green D^ageef Haiiy is demonstrated al- 
ways to be a composition of thitr^hns of Hornblende and of^ Au- 
gite, sometimes pure, someth]^, the two i^^iecies blended with 
each other. Asides this, the paper qpntains a description of 
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some of the most remarkable rocks containing green diallage.^ 
and an account of clcavable varieties of Saussurite, and of crys- 
tals of Serpentine. 

10. Tnvestigatwn of Formula for Jbiding Hie Logarithms of 
Trigo9iomeirical Quantities from one another , By Wil- 
liam Wallace, F. R. S. Edin. and Professor of Matliema- 

. *• 
tics in the University of Edinburgh. — J?. 148-167. 

11. A proposed Improfoement in the Solution a Case in Plane 
Trigonometry. By William Wallace, F. B.. S. Edin. 

. and Professor of Matbematies in the Univeraty of Edin- 
buigh.— P. 168-170. 

In the 6rst of these papers, Professor Wallace has investiga- 
ted rules for dedndng the logarithms of trigonometrical func- 
tions from one another. Although the formula; arc only ap- 
proximative, yet they are sufficiently accurate, and are, from 
their nature, vrdl adapted to logarithmic^calculation. These, fur- 
mulse, which ore highly useful, are not only new, but arc cha- 
racterised their simplicity and wmpactness. 

The second paper describes an improved method of solving 
the case In plane trigonometry, where two sides and the included 
angle are given to find the third tide. 

IS. Some Nonces concerning the Plante of varwus Parts of 
India, and concerning the Sanecrita Names those Re- 
gions, By Fbamcis Hamiltok, M. D. F.R.S. & F.A.S. 
Lond. & Edin.-,P. 171. 

This interesting paper contains an account of Dr Francis 
Hamilton's botanical tour in India. The ol]yect of the paper is 
to put upon record an account of the opportunities which, he 
enjoyed of making observations on the botany of India, during 
his re^dence in that country, with the view of explaining to the 
botanist whare he may find the various collections which he 
made in difikent districts. The botanical observations whidi 
out author made in India will immediately appear. The paper 
is ffiusprated with a map of In^ according to the ancient divi- 
rions med in the Smsciita langutfge. 
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13. On a New Species of Double Refraction^ acconipa/nying a 
remarkable Structure m the Mineral called Analcime* By 
David BnEwsTKit, LL.D. F.ll.S. Load. & Sec. B. S. Ed. 
-^187-194. 

Au abstract of this paper is already ^ven in this Nmiiber, 
p. gr>5. 

14. On the Specie Heat of the Gases. By W. T. Hayceaft, 
Esq.—P. 195-216. 

I^ho ex[3eriments contained in this j^per seem to have been 
c!ondiicted with great care, and great attentihn to accuracy, in 
cvcrii particular. The results which they ^cm to authorise^ 
are, that all the gases examined, viz. oxygen, hydrogen, car- 
bonic acid, azote, and carburetted hydrogen, have all their spe- 
cific heals in the mean propcfftion of their specific gravities ; that 
different states of combination of the gases with aqueous and 
other vapour, affect the capacities of the gases, and#that proba- 
bly, in some instances, in a regular arithmetical progression, cor- 
responding witli the arithmetical rate of expansive force of the 
gases, in different states of combination with vapour. The 
most interesting result to the physiologist is, that the air from 
the lungs has a less specific heat than atmospheric air, at a teip- 
])crature of between 100^” and 95^*^ The air of respiratiun,^at a 
temperature of 108® and upwards, .and rf 91® and downwards, 
liad the same capacity as atmo^heric mr. 

J 5. On the Eorms of Crystallisation of the Mineral called the 
Svlphcdo4rir^Carhonate of Lead. By W, Haidixcee, Esq. 

F.R.S.E.— P. 217--230. 

« 

An abstract of this paper is already given in this Number of 
the Journal. Independent of the mineralogical results which 
are given in this elaborate examination of the Sulphato-tri-Car- 
br)nate of Lead, it establishes, beyoifd a doubt, the accuracy of 
Dr Brewster'^s law relative to ther connection between the* pri- 
mitive forms of minerals, and number of their axes of double 
refraction, whiph Mr Brooke had calledin question from an im- 
perfect examination of the sulphato-lri-corbonatc gf lead. 
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Aht. XXVII.— -Cc7cs<iaZ Pltmomena Jirom April 1. to July 1. 
18g4, calculated for the Meridian of Edinburgh, Mean 
Time. By Mr Gbokge Imnes, Aberdeen. 

The times ate inserted according to the Civil reckoning, the day beginning 
at midnight«-»-The Conjunctions of the Moon nith the Stars arc given in 
Right iltceanott. * 

AraiL. 


® H / « 

2. 20 23 32 

4. 22 42 17 

5. 22 46 36 

6. 22 6 35 

7. 20 21 S6 

21 58 6 
S. 19 51 45 

22 44 56 
11. 20 55 30 
la 15 34 48 


Mtk\ 

n n 4 ft 
a 11 16 52 

6. 3 59 31 
22 23 32 
a 21 59 20 
10 , 

la 2 17 30 
17. 6 42 42 
21. 0 20 32 
4 9 6 

27. 6 33 15 
21 6 10 
22 4B 53 

28. 14 46 45 

29. 4 52 41 
31. 2 48 51 


<5 Dh 

Em. II. sat. y 

6T>V* 

}) First Quarter. 
Em. 111. sat. y 
Em. Lisat. y 
Im. IV. sat. y 
Em. IV. sat. y 

<s Dd 

O Moon. 
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}) First Quarter. 
Em. II. sat. y 

dDd 
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O Full Moon.’ 

d s® 

( Last Quarter. 
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Im. 111. sat. y 

6 5 h 

0 New Moon. 
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0 

II 
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14. 21 

5 48 

19. 

22 

6 16 

20. 

3 

49 3 

21. 

5 

56 29 

2a 20 

17 52 

27. 

2 

28 51 

29. 

4 

9 9 

30. 

9 
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16 

0 0 


22 

13 18 
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8 

44 
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14 

24 

37 
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56 
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0 
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48 

37 
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15 

30 
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8 

0 

0 

26. 

7 

10 
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28 

54 

27. 

21 

38 
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( Last Quarter. 
Km. 1. sat. y (I 

d 5)9 

^ New Moon. 

dll T) 

d5)9 
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}) First Quaiter 

d ))d 

Q Full Moon. 

d])J)i 

( Last Quartei. 
0 enters 225 

d 5) b 
d D9 
d D? 

0 New Moon. 

dDV 

greatest elung. 


On the 5th of April, the Moon will Eclipse the planet Jupitbr. 

Immersion, Aprils, *8)- ^ Snoots' ^98. J 

Emersion, 6, 0 4 23,6 at 3 33,6 N. i ^ 


Ullllie following are the Elements for this Occultation, as obtained from Vf 
Laubre’s Tables of the Sun, Ourckiiaadt’s Tables of the Moon, and Boovabd* i 
Tables of 1821 for Jupitci : 
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^efK*entric conjunction of the ]) and at Edinburgh, mean 


Ume, 

Longitude of the Moon and Jupiter, 
•8un*8 Right Ascension, 

Moon*8 Latitude North decreasing, 

— . Equatorial ParallA, 

— j Semidiamctcr, 

Horary motion in Longitude, 

.■■■ - . — I—., in Latitude, 


Sun's horary motion in Right Ascension, 
Geocentric Latitude of Jupiter, 

Jupiter's semidiameter, 

horizontal parallax. 


April d, 22** 46^47^45 
93*32' 6", 2 
14 52 1,1 
53 18,0 
58 35,6 
15 57, T 
34 24,33 
2 57,25 
2 16,9 
7 41,1 
18,24 
1,6 


Art. XX.y 111, --^Proceedings of the Royed Society of Edin^ 
burgh, (Continued from p. 170.) 

Jem. 12. 1824. — A. Beport by the Secretary was read. On 
the Meteorological Registers kept at Ifdbart Town and Mac^ 
giiarrw's Harbour^ Van DiemevCs Land, with observatiom on 
the height of* the tides, and the time of high xmter, coramunica* 
ted by his Excellency Sir Thomas Brisbane, K- C. B. &c. 

On the same evening, there was read, Observedions on a GaU 
zjanic Experiment a paradoxical character, by Professor Oer- 
sted. This paper is printed in the present Number, p. 206. 

There was also read at this meeting, An Introduction to a His-^ 
tory the Revival of GreeTc Literature in Italy in the l^dh cen^ 
fury, by Patrick Fraser Tytler, Esq. 

Mr A die likewise exhibited to th^ S^fciety the experiment of 
Professor Dobercincr, of forming water by the action of pulve- 
rized platinum on oxygen and hydrogen. 

Jan, 19.— 'There was read at this meetings Observations an 
an Anomalous Caee of Vision, by George Harvey, Esq. 

At this meeting the following gentlemen were electecii mem- 
bers : • 

HoaoMUY. • 

The Rev. John Brinkley, D. D. President of the Royal Irish Academy, Ac. &c. 

W, H. Wollaston, M. D« F. R. S. te. &C. 


Forbign, 

William Haidingcr, E^q. 
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Ordinary. 

Cfeorge Harv^, Esi^. Plymouth. Robert Grojat, M. D. Edin. 

Dr Lawson Whalley, Lancaster. Robert Grant, M. D. Edin. 

WiUiam Rell, Esq. W. 6. Edin. Claud Russell, Esq. W. S. Edin* 

Dr J. Hamilton jun. Professor of Midwife- H. W. Williams, Esq. Edin. 

17 in the University of Edinburgh. The Rev. William Muir, D.D. 

Feh. 8.— A Report was read by the Secretary, (hi Ashrono-^ 
mical and Meteorological Observations maM at the Observatory 
at Paramatta^ New South WaleSy by his 'Excellency Sir Tho- 
mas Brisbane, K. C. B., and Mr Rumker. 

At the same meeting there was read the first part of Experi^ 
ments and Observatmas on Thermo-magnetism^ by Thomas 
Traill, M. D. y. R. S. &c. &c. 

At the same meeting the following gentlemen were elected 
members : 

Ordinary. 

Alexander Munro, Esq. W, H. Playfair, Esq. architect. 

Feb, 17.— There was read at this meeting part 2d of Experi-^ 
ments and Observations, on Thermo-magnetism. 

At the same meeting there was read part of a Journal of a 
Tour through the Himalaiya Mountains^ by Messrs A. and G. 
Gerard. 

March 1.— At this meeting was ?ead a continuation of a Tour 
through the Hunalaya Mountains, by Messrs A. and P. Gerard. 

There was also read, Observations on the Winter Solstice^ 
made at Paramatta in 1823, by his Excellency Sir Thomas 
Brisbane, K. C. B. 

The following gentlemen were electcxl members : 

Ordinary. 

JTohn Argyle Robertson, Esq. surgeon. Dr Maewhirter, Edinburgh. 

Alexander Fisher, Esq. R. K. James Walker, Esq. civil engineer. 

James Pillans, Esq. William Newbigging, Esq. surgeon. 

March 15.— A paper by Dr Knox was read, entitled. An //t- 
qmtylnto ihe Structure and Functions of the Caned of Petite 
arid ^ the Marsu^pkm nigrum, or that 'pecuUar vascidar tis- 
sue vhich traverses the vitreous humour in the eyes of Birds, 
Fishes, and Reptiles. 
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J\iiT XXIX.— ProTcrdi^^ of ihe fVemermi Naturci Histoi^y 
SiKkiy. (Continued from. p. 172*) 

Dec. 27. 1823. — IMCr Greville read an account of a Stein^ 
bart^ov Stone-axe, said to have been found imbedded in a layer 
of compact clay, ftndcr several beds of limestone, in Stafford- 
shire ; with remarks on the geological consequence of this fact, if 
ascertained to be correctly stated. At the same meeting Dr 
Knox read a communication from Dr Richardson, describing 
the quadrupeds met with on the shores of the inlets of Hudson'^s 
Bay, (luring Captain Parry^’s last voyage. 

t/«n, 10. 1824. — Dr Richardson read tlie first part of a gene- 
ral account of the animals collected and seen during the over- 
land Arctic Expedition, illustrating his remarks by shewing pre- 
pared specimens of the animals.— Mr Walker Aniott then read 
a botanical disquisition, entitled, Remarks on some species 
Mosses!"^ 

At this meeting the following gentlemen were admitted Mem- 
bers: 

Oroikary. 

Thomas Alexander Fraser of Lovat, Ksq. 

Charles Macalistcr, Esq. 

John Wilson Anderson» Esq* 

William Dunlop, Surgeon, and Lecturer on Forensic Medicine. 

CoERRSFOMDlMO, 

The Reverend William Dunbar of Applegarth. 

Thomas Horton James, Esq. London. 

Jan. 24.— Dr Richardson read the concluding part of hib ac- 
ccaint of animals collected during the overland Arctic Expedi- 
tion. 

Dr Knox then read a paper On the mode of growt\ repro- 
dueixon and stmeture of the poisonfangs of Serpents f illustrat- 
ing his description by preserved i^>ecimens, anatomical prepara- 
tions, and sketches. , ' 

At the same meeting, Mr Mentcaih of Closeburn communi- 
cated some remarks On (he inexpediency planting larch- 
frees over a subsoil of sandstone f and exhibited specimens. '^hew- 
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ing the early decay to which the base of the trunk is subject 
^hen this tree grows in such situations. 

Feb. 7.— Mr Mac^ivray gave a detail of the characters and 
synonyms of the species of the genus Larus^ and at the same 
^ime exhibited specimens of the birds.«p^iTbe Secretary read an 
account, contained in a letter to professor Jameson from Lieut. 
Lamont of tljie 91st Regiment, of the captt»*e in the West In- 
dies of a very large Ray-fish, popularly called the Sea-devil, 
measuring 15 feet in width, and about as much in length. — Dr 
Clrierson of Cockpen then read some general ob^rvations on 
peolpgy, Geognosy, Oryctognosy and Mineralogy, and on the? 
respective nature of those various studies. 

At this meeting the following gentlernen were elected .non- 
resident members. 

|Sir William Purvis Hume Campbell, Bart. 

Richaid Dobson, M. D. 

Feb. 21.— Dr Knox read a memoir on the osseous, muscular and 
nervous system of the Ornithorynchus paradoxus, illustrating 
his description of the osseous structure by a finely prepared 
skeleton of the animal. 

The Secretary then communicated a deposition by three Shet- 
land fishermen, Daniel and Williain Manson, John Hender- 
son, of Yell Island, emitted on oath before Arthur Nicolson 
Rsq. of Lochend, J. P., relative to a small cetaceous animal, of 
very uncommon appearance, which they had accidentally cap- 
tured at tlie deep-sea fishing, and taken into their boat, but soon 
afterwards released, in oqns^uencc of. superstitious feelings. 
Conadering the description as coming from uneducated fisher- 
men, it seems tolerably accurate, agreeing in several important 
particulars with the character of thp Herbivorous Cetacea, apd 
confirming the opinion, long entertained, that our own seas arc 
inhabited by on anini^ an^c^qs to tl^e dqgong of the East 
indies.^ 

’^IFarch 6.— Professor Jartieson read ^ description of a layer of 
clay c^pniaining petrified diells, lying under ^ bed of basalt, ii^ 
the Gawilghur range of hills in the East Indies, ^nd also an ac- 
count of the structure of the hill of Seetabuldee-^agpoor, com- 
qiunicated by Mr Vaysey, surgeon to the Trigonometrical Sur- 
vey, ]^yderahad»— Mr Parry then read the first part of a paper 
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ion the management of young plantations, recommending, in the 
fir-tribe, the practice of disbudding with the tliumb at a very 
early period, in preference to pruning with the knife and saw 
at later times. 

At the same meetiftig, there was shewn to the members a 
live •Rattlesnake, which had just arrived from South Carolina, 
and which, on being irritated by means of a stick, sounded his 
rattle for some minotes. 


Art. Proceedings of the Society of Scottish Antu 

qnarics. 

ffov. 11. 18S8. — -A. letter was read from Mr John Merricks 
lo Dr Brewster, giving an account of a kettle of Roman metal 
found near Roslin. 

Nov. 18.~There was read, An account of Macbeth's 
Castle at Inverness,, as it existed about thirty years ago, by H. 
W. Williams, Esq. accompanied by a drawing ; Extracts 
from some remarks on the manners and customs of Orkney and 
Shetland, communicated by a very old, though anonymous cor- 
respondent of the Society, who adopts the signature of A. Z. 

Nov. 29.-^The following Gentlemen were elected Office- 
Bearers ; ^ 

PftBilOlNT. 

The Right Hon. The Rmrl of Elgin and Kincirdinb. 

V f CB-PaSi XpBNTS. 

Sir Robert Dundas, Bart. Henry Jardine, Esq, 

Sir John Hay, Bart, 

Council. 

Dr Brewster.. Lord Meadowbank. Captain J. D. Boswall. 

j. G. Dalydl, Esq. Gilbert Innes, Esq. Alex. Smcllie, Esq. 

Thomas Allan, Esq. Robert Stevenson, Esq. W. H. Anderson, Esq, 

Robert Scott Moncrieff, Bsq. TaBasuREH. • 

Samuel Hibbert, M. D. Thomas Kinnear, Esq. Sbcrbtaries. 

The Rev. Alex. Bnxntoq, D. D. Sbcriteey yoR Forbiok Corrbbpokdbmob. 

James Skene, Esq. ConATOa or tbb Musbum. •» 

; J . • 

The thanks of the Society were unanimously voted to Alex- 
ander SmclliQ, Esq. for his valuable tservices to the Society 
Secretary, during the many years that he has held that gffice. 

Vec^ 8.— There was read by James Skene, Esq., An account 
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of the j^onuuns of an ancient Naumachia at Lyons, by Mens, 
Artaud; 

Ako, by the Secretary, A Narrative of tlie Parliament at 
Edinburgh in 1694 ; with the particulars of the seizure of Sir 
Patrick Hume at Polwarth. t 

Dec- 22. — The Secretaries read to the Society, At^i abr 
stract of the Ecclesiastical Collections relative to Aberdeenshire, 
made by James Logan, Esq. of Mitcham, eSurry ; 

2d^, Remarks occasioned by the similarity observed between 
.certain Steinbarts or Stone-axes found near the Humber, in 
Lincolnshire, and those of Orkney and Shetland ; by Dr Hib- 
bert. 

Sdly, An accoun^ if the Proceedings of the Danish .^"»ciety 
of Antiquaries ; by Mr *rrevelyar * and. 

4!thlyj Observation by the Secretary, cr tli*" ancient Bag- 
pipes of England ; accompaisL’d by the Drawing 
BagpijDer of the 16th century (from an old sculpture at Hulme 
Hail, Lancashire), which was transmitted to the Society *by 
Captain Jones, 29th Re^ment, 

Jan^ 26. 1824.-*— There was read a paper on the ancient 
Stone Circles and Cairns in the neighbourhood of Inverness ; 
by George Anderson, Esq. of Inverness. 

Mr Parry exhibited a series of Sketches, taken from carved 
joaken pannels in a Manrion at Newbury, Berks, which had for- 
merly belonged to the famous Jack of .Newbury, ^hb ratertain- 
ed King Henry the Eighth. 

Feb. 9.— -The following communications were read ; 

l^f, Notes on an ancient Cambro-British Ode, in praise of 
Galgacus, ascribed to Taliesin ; by the Jlev. H. T. Payne of 
Llanbedcr. 

2c%, Notice of a popular Tradition of the Parish of Eck- 
ford ; by Warren Hastings Anderson, Esq. 

3d^,4Evidence relative to the alleged Scottish Pedigree of 
Sir Isaac Newton. * 

Feb. 23.— A paper was . read by Dr Hibbert, on the Hand- 
fasting or Betcothij|g Customs of early times : 

A Drawing by Major Hamilton of an ancient Danish Mo- 
munent in the Parish of *Einglassic, File, was presented to the 
Society. 
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There was also exhibited certain original Letters w^ritten by 
tlic Ministers of Charles the Second to Francis Pany, Esq. 
British Env<y at Lisbon. 

March 8. — Mr Macdonald laid before the Society copies of 
the following documents, preserved in the Gl^eral Register 
Uottse, viz. 

Precept by4he Earl of Huntly to the Lord High Trea- 
surer of S^tland, to pay L. 40 for perfuming the body 
of Henry Darnley. 

Precept (signed by Mary Queen of Scots) to the Trea- 
surer to furnish various articles for her Mourning Dress, 
dated Feb. 1C. 1566. 

There was read the notice o^ an Ancient Golden Rod lately 
Ibund nca^' Inverness, by George Anderson, Ssq. 

A Drawirgs I y 11. K. Grev.^.e, Esq. of tui ancient Portable 
Font dug up near Bakewell, Dorby^uiw, was presentetl to the 
Society. 

A paper was also read, on the Kaily Opinions entertained 
Illative to Mermaids, by Dr Hibbert. 

The preceding account is a satisfactory proof of the revival of 
the public taste on the subject of antiquities. It is indeed 
strongly evinced by the great accession of new members to the 
Society made during tlie present season, as well as by the va- 
luable donations which have enriched the Museum. 


Akt. XXXI. — Proceedings of the Cambridge Philosophical 
Society for 1823. (Continued from p. 177.) 

Nov. 10. — A letter was read from W. J. Bankes, Esq. M.P. 
for the Uni/ersity, on the subject of a MS. on papyrus of the 
last book of the Iliad, discovered at Ele^antina in Upper 
Egypt 

A paper from 6. B. Airy, B. A. of Trinity, explanatoiy of 
an instrument exhibited to tbe Soriety, for Uie purpose of 
proving by experiment the constant^.of the ratio of the sinps 
pf incidence and refraction in liquids. ^ • 
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Remarks on tJte Temperature of the Egg, connected xoith 
Physiology, by John Murray, F. A. S., F. L. S. 

Observations and Experiments on the Temperature developed 
in Vdtaic action, and its unequal distribution, by the same. 

Nov. 24. — ^Mr Whewell read a paper*, in which he deduced a 
formula for the angle between , two planes, whose etpiations arc 
given, when the three coordinates to which they arc referred make 
any angles whatever. To this was annexed* a corresponding in. 
vestigation by Mr Lubbock of the angle contmned between any 
two lines referred to coordinates of the same description. 

A paper by Dr Gregory was read, containing an aca)unt of 
some experiments, made in order to determine the velocity with 
which sound is tramsmitted through the atmosphere. Some of tlic 
results of Uiese cxjwriments are the following. That wind great- 
ly affects sound in point of irUensity, and that it af^ts it also 
in point of velocity ; — that when the direction of the wind con- 
curs with that of the sound, the sum of their separate velocities 
pves the apparent velocity of sound ; when the direction of the 
wind opposes that of tlie sound, the d'^erence of the separate ve- 
locities must be taken ; — that in the case of echoes, the velocity 
of the rejketcd sound is the same as diat of the direct sound, 
that, therefore, distances may frequendy be measured by means 
of echoes ; — ^that an augmentation of temperature occarions an 
augmentation of the velocity of sound, and viee versa. 

Dr Gregory mentions in a postscript, that it appears from 
experiments made by Mr Golding^ain at Madras, (Sec thia vo- 
lume, pp. 182-183.), that the velocity of sound is diderent in dif- 
ferent climates ; and th^t hygrometik changes are nut without 
their influence. 

Dec. 8. — Mr Peacock concluded bis paper on the Newtonian 
discoveries, and read to the Society three unedited letters of Sir 
Isaac Newton to Dr Keith, preserved in the Library of Trinity 
College,** Cambridge. 

Professor Gumming exhibited to the Society some experi- 
ments. connected with the inflammation of hydrogen gas, when 
propelled upon platiiftim. 
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Am. XXXIL— SCIENTIFIC INTELLIGENCE. 

!• NATURAL PHILOSOPHY. 

ASTRONOMY. 

1 . Struve's ObserveUions on the Parallax e^ihe Fixed Stars. 
— IVf Struve, in the second and third volumes of his AstronomU 
cal Observations, lias given the results of his mcdiod of deter- 
mining the sum of tlie jiarallaxcs of several fixed stars, difiTering 
neaily hours in right ascension, by means of a transit instru- 
ment furnished with seven wires. M. Struve gives ©".IG as the 
parallax of 3 ITrsse majoris, and as the sum of the parallaxes 
of ' » Cygui and i Ursae majoris. 

Elements of the Comet of 1824*. — The following fire the 
elenients of the comet of 1824*, as deduced by the Reverend Dr 
Brinkley of Dublin from numerous observations : 

Tobsage of the Perihelion, Mean Time at Dublin, 1823, t)6c. 9*1. S'' 10M2^ 

t*erihelion distance, . . . 0.233B.> 

Inclination of Orbit, ... 70“ P 43'' 

^^sceiiding Node, - - . • 303" 0' 44" 

■^Placc of Perihelion, ... 273 41 tiO 

Motion r<‘trograde. 

This comet, which docs not seem to have been observed be- 
fore, has nearly the same inclination and perihelion distance as 
that of 1677, the perihelion distance of the latter being 
and its inclination 79® 8' 16" ; but in tlie other elements there 
i^ jfUjif, agreement. On the 2Cth of January the comet was about 
45 millions of miles distant from the earth. 

The following elements are g^ven by Encke and other astro- 
iiomcrs in Professor ShumucheFs Astronomischc Naehrichten, 

No. 48. p. 491. 

* • 

Passage of Perihelion, - Dec. 9*1.50660 Seeberg. 

Long, of PeriheUon, - - 275" 7' 39". 2 

1.ong. of Node, - . 303 8 35.4 o 

Inclination of Orbit, » - 74 14 20 

l.og. of Perihelion distance, * 9.3505684 

The following are the elements given by M. Hailsen : * 
Passage of Perihelion, - Dec. 9*1.47193 Altona. 

Long. 4 )f Perihelion, - - • 274" 33' 20" 

I.ong. of Node, - - 303 3 22.2 ^ ‘ 

' Inclination of Orbit, - - 70 11 22.5 

Log ol I’ciilu lion distance. - 9.3551*^4 
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The following arc the elements g^ven by M. Nioolai : ^ 

Passage of Perihelion, - Dec. 9<1.4380 Manheim. 

Long, of Perihelion, - - 274^8^38^^ 

Long, of Node, • • 303 1 18 

3. Observations of tJic Eclipses (f Jupiter's Satellites y made 
at tlie Royal Observatmyy Greenwich,^Tho following obsef va- 
tions were made by Mr Pond at the Royal Observatory at 
Greenwich, in the years 1820, 1821, and 1822. "J'hcy are pe- 
culiarly valuable, for determining the longitudes of places where 
corresponding observations have been made : 


Year and 
Day. 

What 

Satel- 

lite. 

Immer- 
sion or 
Emersion. 

Mean 

Time. 

Year and 
Day. 

What 

Satel- 

lite. 

Immer- 
sion or 
Emersion. 

— 

1820, 



H y // 

1822, 



** y // 

July 16, 

2 

Tm. 

14 7 54,7 

Jan. 14, 

1 

Em. 

6 23 49,7 

Ang. 10, 

2 

Im. 

11 IS 40,0 

Feb. 6, 

1 

Em. 

6 41 6,9 

13, 

1 

Im. 

13 53 42,4 

Mar. 1, 

1 

Im. 

6 S8 1,6 

22. 

1 

Im. 

10 16 17,5 

Aug. 28, 

3 

lin. 

13 go 36,S 

Sept. 3, 

3 

Im. 

14 34 57,4 

30, 

1 

Em. 

11 S9 38,3 

4, 

2 

Im. 

B 20 55,5 

30, 

2 

Im. 

13 S 37,3 


1 

Im. 

14 4 49,4 

Sept. 6, 

2 

Im. 

13 9 5,6 

29, 

2 

Em. 

8 11 50,6 

6, 

1 

Im. 

13 S3 i 

30, 

1 

Km. 

11 1 46,0 

13, 

2 

Im. 

15 46 4,8 

Nov. 1, 

1 

Em. 

7 42 11,3 

13, 

■■ 

Im. 

15 46 32,8 

IS, 

1 

Em. 

11 34 16,4 

29 , 

■I 

Im. 

14 2 20,7 





Oct. 3, 

3 

Km. 

11 36 10,0 





8, 


Im. 

10 24 14,2 





8, 


Im. 

12 57 6,0 

1821, 




10, 


Im, 

13 go S,8 

July 26, 

1 

Im. 

11 50 32,7 

10, 


Em. 

IS 34 S6,0 

Aug. 4, 

2 

Ira. 

11 6 6,6 

22 , 


Im. 

14 11 33,9 

n, 

2 

Itn. 

13 42 58,9 

22, 

2 

Im. 

18 in 6,5 

Sept 3, 

1 

Im. 

10 17 25,0 

26, 

2 

Im. 

7 2f^0,7 

5, 

2 

Im. 

10 53 19,4 

29, 

1 

Im. 

16 5 39,6 

11, 

3 

Em. 

10 34 4.2 

Nov. 2, 

2 

1 Im. 

10 6 49,5 

12, 

2 

Im. 

13 31 9,9 


■■ 

Im. 

17 59 23,3 

24, 

1 

Im. 

15 58 31,9 

7, 

■■ 

Im. 

12 28 18,9 

Oct 7, 

2 

Im. 

10 40 24,9 

16, 

■■ 

Im. 

8 51 59,5 

28, 

1 

Em. 

9 11 19,5 

16, 

8 

Im. 

15 21 1^,4 

Nov; 4, 

1 

Em. 

11 6 18,8 

21, 


Im. 

16 15 9 9 

27, 

1 

Em. 

11 21 31,8 

Dec. 11, 


Em. 

15 5 37,6 

29, 

€.3 

Em. 

6 43 13,4 

21, 


Im. 

5 30 17,8 

Dec. 6, 

1 

Em^ 

7 46 25,5 

21, 


Em. 

7 45 3,6 

6, 

3 

Im. 

8 36 IP, 3 

25, 

1 

Em. 

9 29 46,2 

22. 

1 

Em. 

6 6 43.7 

28, 

3 

Im. 

9 31 15,1 





29, 

2 

Em. 

9 37 57,0 


. 4. New Tide Gawgif.— ;This proposed gauge consists of a pipe 

^ with- an open mouth, and a triangular orifice at its side, in con- 
tact with any convenient part of a bridge or pier, that is situated 
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below low-water-mark. From this pipe is brought another, 
like tliosc for distributing gas, terminating in a well closed reser* 
voir, provided wHh a little forcing syringe, and with an c^)cn ba- 
rometer gauge, to which, may be added, if necessary, a mano- 
metrical gauge. Befoue each observation, the fringe should, 
be W 4 )rked till the gauge becomes stationary, by the escape of 
the air under the i^ater, so that tlie column of compressed air 
may always lx?gin from the level of the upper angle of the tri- 
angular orifice ; the height of the gauge will then obviously in- 
dicate the height of the surface of water above this level.— 
Quarterly Journal of Science^ No. 32. p. 34 j8. 

OPTICS. 

5. Ihiumal Parhelia seen at the Cape . — On the 7tli May 
1823, when the sun’s lower limb had just dipped the water’s 
edge, the Reverend Mr Fallows observed several parhelia, viz. 
4 on the left, and 3 on tli^ right band of the sun, and all cut 
by the horizon like the real sun. They had the same shape as 
th^ real sun, and were as high, but not so long. When the 
upper limb of the sun came in contact with tlie horizon, it and 
the mock suns appeared as bright points upon the water’s edge, 
and then one of them instantaneously vanished. The barome- 
ter was at 80.2 inches, and the thermometer at 64®. Dr Young 
supposes that these parhelia were otiiy fragments (fcoranoey form- 
ed by the diffraction of a cloud riring but little above the hori- 
zon % and he attributes the absence of colours to the absorption 
of all the light except the red, in its long passage throu|||l|; 
hazy atmosphere. 

I’lie phenomenon now described we consider 'i^j^very remark- 
aWe, and as one hitherto unobserved ; but we cannot, for the 
following reasons, concur in the ingenious explanation of it 
given by Dr Young; ^ 

1. Mr Fallows distinctly states that not a chud was visible. 

2. He distinctly describes, and draws the mock suns as hav- 
ing exactly the shape of the real sun ^ — a form which fragments 
of corona? could not be supposed to assume. 

3. He describes them as equal in bmghtncss to the real sun, 
which they could not possibly be, if they were fragments. of co- 
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ronte, unless some obstructing medium obscured the light of Che 
real sun, without affecting that of the coronse. 

Mr Fallows describes the sky as deligiitfully without U 
cloud visible, and the sea horizon as remarkably distinct^ so that 
there appears to be no ground for a physical explanation of the 
phenomenon, unless we could suppose a recurrence in diffprent 
azimuths on each side of the sun, of that con<]jtion of the atmos- 
phere which produces lateral mirage. It de^serves to be noticed, 
that, according to the diagram of Mr Fallows, all the mock 
suns were included in a space extending only one degree and a 
ha^ on each side of the sun’s centre. 

6. Large Achromatic Telescopes in France. — At the Expo- 
sition of French Industry, several large Telescopes were exlii- 
bited by MM. Lerebours and Cauchoix, constructed with Flint- 
Glass, made by M. Guinand of Neuchatek One made by 
Lerebours had its object-glass 9 inches in diameter French mea- 
sure, and its focal lengtli 10 j feet ; and another by M. Cauchoix, 
had the diameter of the object-glass 11 inches* and the focal 
length 18 feet. We hope that the performance of these Tele- 
scopes will correspond with their dimensions —See Vol. l\. 
p* 392. 

7. Purple Colour of Glass increased by Light — ^M. Fara- 
day has found, that by the exposure of plate-glass with a pur- 
ple tinge to the sun’s rays, during nine months, the purple tint 
had increased considerably, wliile pieces of the same glass, kept 

the dark, liad suffered no change. — Quart Joum. No. xxxi. 

^ ACOtrSTXCS. 

8. Ir^uence of Sounds on the Elephant and Lim.^ln the 
human eajf the fibres of the circular tympanum radiate from its 
centre its circumference, and are of equal length ; but Sir 
E. Home has found that injthe elephant, where the tympanum 
is oval, they are of different lengths, like the radii from the fo- 
cus or an ellipse. Hc/xmsiders that the human ear is adapted for 
musical sounds by the equality of the radii, and he is of opinion 
that the long fibres in thfe tympanum of the elephant enable it 
to heaJf very minute sounds, which it is known to do. A piano- 
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‘ forte having been sent on purpose to Exeter Change, the higher 
notes hardly attracted the elephant^s notice, but the low ones 
roused his att^tion. The effect of the higher notes of the piano^ 
forte upon the great lion in Exeter Change was only to excite 
his attention, which was very great. He remained silent and 
motionless. But no sooner were the flat notes sounded, than he 
sprang up, attempted to break loose, lashed his tail, and seemed 
so furious and entiaged iis to frighten the female spectators. 
This was attended with the deepest yells, which ceased with 
the music. Sir E. Home has found this inequality of the fibres 
in neat-cattle, the horse, deer, the hare, and the cat. See Phit 
Tram. 1823, pp. 23-^6. 

MBTEOEOLOGY. 

9. Remarkable Waterspout in France m 1828.-— In the 
arrondissemens of Dreux and of Mantes, about 3 o^clock of the 
26th of August 1823, a storm came on from the SW., accom- 
panied with a sudden and powerful heat. A waterspout was 
seen not far froip the village of Boncourt, having its broad base 
fating on the ground, and its summit lost in the clouds. It 
consisted of a thick and blackish vapour, in the middle of which 
were often fseen Jlames in several directians. Advancing along 
with the storm, it broke or tore up by the roots, in the space of 
a league, s^ven or eight hundred trees of different sizes, and at 
last burst with great violence in the village of Marchepoy, one 
half of the houses of which were instantly destroyed. The walls, 
overturned to their foundations, rolled down on all sides ; the 
roofs, when carried off, broke in pieces, and the debris were drag- 
ged to the distance of half a league by the force of this aerial 
torrent. Some of the inhabitants were cru^ed to pieces, or 
wounded by the fall of their houses, and those who were occu- 
pied in the labours of the field, were overthrown or blown away 
by the whirlwind. Hmlstones as large as the fist, aiM stones 
and other foreign bodies carried off4>y the wind, injured several 
individuals. Carts heavily loaded were broken in piecei^, and 
their loads dispersed. Their axle-trees vi^ere* broken, and the 
wheels were found at the distance of 2p0 or 300 paces from the . 
spot where they were overturned. One of these carts, which 
had been carried off almost bodily, was pitched above ' a tile- 
VOL. X. NO. 20. APRIL 1824. B b 
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kiln, which had been beaten do^vn, and some of the materials of 
which had bc«i carried to a considerable distance. A ^pire^ 
several hamlets, and different insulated houses, weiRe overthrown. 
SiBveral villages were conriderably injured. The lower part of 
the waterspout is supposed to have beeh about 100 toises in 
chameter.*<*-Sec the Moniteur oi the 31st October, whertf the 
account is signed by M. Foucault, and the Biti. Univers. Oct. 
1823. p. 133. ® 

10. Waterspout near Genoa in 1823. — In the communes of 
Quigliano and Valeggia, in tlie province of Savona, a heavy rain 
fell on the l6tb September, at 5 o’clock in the morning. It 
increased to such a degree, that at ^ o’clock in the morning 
the country was inundated* Towards noon there issued, frmn a 
mountain situated in the parish of Valeggia, a whirlwind of 
black smoke and fire. It first carried off the roof of a house, 
in wliich two children were crushed to pieces, and the parents 
wounded. The waterspout then advanced to the opposite side 
of the mountain called Magliolo ; crossed the river, the waters 
of which it heaped up in an instant, though they were mmi} 
swelled; — carried off tlie roofs of two inhabited houses, and ad- 
vanced along the same mountain in the district of Quigliano, 
where it dissipated itself near the Convent of Capuchins, situated 
in the village. It tore up many large trees of all kinds, and 
committed ravages, the extent of which is not yet kn6wn. The 
preceding account was sent by the Commandant of the Province 
of Savona to the Governor eff Genoa, in a letter, part of which 
is published in the Moniieur of the 1st October, and in the 
Bibl. Univers.^ Nov. 1823, p. 136, 

11. Aurora Borealis . — ^Dr L. Tbienemann,. who spent the 
winter of 1820 and 1821, in Iceland, made numeibus observa- 
tions on the polar lights. He states the following as some of 
the general results of his observations : 

1. The polar lights are situated in the lightest and highest 
clouds of our atmosphere. 

2. they are not TOnfined to the winter season, or to the 
night, but arc present, in favourable circumstances, at all times, 
but .are only distinctly visible during the absence of the solar 
rays • 
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3. The Polar lights have no delerroinate connection with the 
^ earth. 

4. He never heard any noise proceed from them. 

5. Their common form, in Iceland, is the arched, and in a 
direction from NE. rfnd W.SW. 

11. Their motions are various, but always within the limits of 
clouds containing them. 

IIYDBODYKAMICS. 

12. Perkms's Steam-Engine, — ^The delay which has taken 
place in the construction of Mr Perkinses steam-engine, has arisen 
solely from the difficulty of constructing a generator capable of 
retaining the steam under high pressure, without leakage at the 
seams and joints. Under this difficulty, Mr Perkins most pro- 
perly declined to exhibit an imperfect experiment, which would 
have destroyed the character of his invention. W e are glad, 

• however, to find, that Mr James llussell of Wednesbury, has 
succeeded in constructing a generator of wrought iron, without 
any seam or rivets, which we learn has been proved to resist 
^thc enormous and incredible pressure of twenty thousand pounds 
upon every inch of its surface. Mr Perkins considers this ex- 
traordinary piece of workmanship as enabling him to surmount 
all his practical difficulties. — See Newton’s Journal the Arts^ 
vol. vii. p. 148. 

13. Mr Perkins's Steam-Gtms.^^l^h^b great power of Mr 

Perkins’s engine he has recently illustrated by some singular 
experiments. He has constructed a small apparatus, which, 
when connected with the generator, has been found to discharge 
iirdinafy musket-bullets at the rate of 240 in the minute, and 
with such tremendous force, that after passing through an inch 
Meal, the ball, in striking against an iron-target, became flatten- 
ed on one side, and squeezed out. The original size of the bul- 
lets was 0-65 of an inch, but after striking the target? they were 
plano-convex, and their diamete? 1.070 inches, and 0.29 of an 
inch thick.— /d. p, 107% , 

II. CHEMISTRY. 

14. On the Nature of the Atmosphere of Seas, — In a curious 
paper on this subject, published by M. VMgelpf Munich,^ iu the 

•b b 2 . 
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Jmi'nal de Pharmade^ No.4ill., for. November 18SS, p. 501- 
506., this learned chemist has given the fallowing results, , 
1 . That tlje air of the Channel between Dieppe and Havre con> 
tarns muriatea 8. That the air of the Channel, as well as the 
air of the Baltic, contains a less quantity 6S carbonic acid than 
the air of the Continent. 3, Tlmt the muriates do not disen- 
gage tlieir acid, at a temperatup capable of btinging them to 
ebullition, but Uiat they are partly volatilised with the vapour*^ 
of the water. 4. That there is no particular colouring princi- 
ple in sea-air, as JVf. Hermbstaedt of Berlin thought; and 
tliat the retl colour produced by nitrate of silver with the aid 
of the sun, is due rather tii the muriates. 5. That all water 
whatever, which contains traces of m muriate, possesses the pro- 
perty of' acquiring a wine«red colour, with nitrate of silver, when 
e\j>osed to the sun. 

15. Nexv PyropliorHJt of Tartrate of Zr^rod.— In deteninuing 
the composition of tartrate of lead, Dr Friedmann Gobel of 
Jena observed, that tins salt, when heated in a glass tube, 
formed a fine pyrophorus. When a portion of the deep browii#.^, 
mass is projected from the tube, it instantly takes fire, and bril- 
liant globules of metallic lead appear on the surface of the sub- 
stance in ignition. The effect continues much longer than in 
other pyropbori, 

16. On the Hjfdrioduret of Carheyn. — This substance, dis- 
covered by M. Serullas, is a solid, which crystallises in briJliaiili 
scales, and has a specific gravity nearly douUe that of wa* 
ter. It is of a citron yellow colour, with a sweet taste. It 
is insoluble in water, but soluble in 80 parts of alcohol,* at 33" 
centigrade, the ordinary temperature, and in 25 parts at the 
temperature of 35^ It is soluble in seven times its'^weight c>r 
ether. It is readily dissolved by the fat of volatile oils. 

c Gramme. 

One gramme of it consists of. Iodine, 0.8991 ] atom. 

Carbon, 0.086i 2 atoms. 

« Hydrogen, 0.01 44> 2 atoms. 

M. Serullas has found, that this salt may be obtained in abun- 
dance, by simply treating an alcoholic solutbn of ipdinc by an 
alcoholic, solution of potash of soda.— Jourtwi de Pliarmacie, 
November 1823, j). 614.-520. 
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17. TesUPaper Jbr Adds^ Alkalies^ am Compound Salis.^^ 
A useful test-pi^r has been submitted to the Society of Arts 
«of London, by Mr Thomas Griffiths. Acids change the blue 
colour of the test-paper into red, and alkalies change it into 
green. It is thus pr^red. A pound of the minced leaves o( 
red cabbage, are boiled in a pint of distilled water, till all the 
blue colour is extracted. The liquor is then strained through 
a cloth or sieve, dnd the clear infusion^ which is of a fine blue 
colour, is to l>e evaporated to half its bulk, and poured into a 
shallow dish. The paper may then be dipped into it, and hung 
on lines to dry. A sheet of the filtering ))aper, which is the kind 
used, absorbs two fluid ounces of the infusion. With this test* 
paper, only one drop of the solution to l)e boiled is required. 
There are, no doubt, several processes, in which a test ft>r acid 
and alkali at one c^cration may be found advantageous. See 
the Transactions of the Society of Arts 1823, vol. xli. p. 78. 

18. Mineral Wafers.^^M. Berzelius lias found in mineral 
waters, many substances which have not hitherto been observed 
in them, viz. Jhuxte oflime^ cartmuxte ofstrentian^ phosphoJte of' 

md phosphate of cdumina. These substances are found in 
the waters of Carlsbad, dissolved in carbonic acid uncombiued. 
The tufas deposited by these waters are arrqgonitk\ which con- 
firms the idea of M. Stromeyer, that it is the carbonate of Stron- 
tian which determines the arragonitic form of the species of car- 
lx)nateof lime.— 'Professor Silliman's Afnerkasii Journal^ vol. vii. 
p. 185. 

19. Reduction ef' Uranlum.-^M. Arfwedson has found, that 
uranium is very reducible by means of hydrogen gas, at a tem- 
perature scarcely equal to redness. The combination of the 
yellow oxide of uranium, with barytes, lead and iron, are redu- 
cible in the same way, and give metallic uninures, which take 

^fire when they come in contact with mr, and bum like pyro- 
phori. — Professor Silliman's Amerkan Journal, vol. fii. p. 185. 

20. On the Corrosion cf the^ Coppering of Ships . — At a 
racefing of the Royal Society on the 22d January, Sir Humphry 
Davy read a paper on the cause of the decay and corrogaon of the 
coppering of ships, which he ascribedto a constant though feeble* 
chemical action of the saline parts on the surface of the copper.. 



370 Scient^ic Intelligence. 

This action he considers as galvanic ; and it is known, that some 
copper suffers comparatively little corrosion to that which takes 
place where the copper contains a small quantity of zinc or any, 
other metal. In order to remedy this great practical evil, Sir 
Humphry Davy has shewn, that if a very small surface of tin is 
brought into contact with a surface of copper 100 times its size, 
it will render the copper so negatively electrical, that the k'a- 
water is no longer able to corrode it. The safiie effect was pro- 
duced when a small piece of tin was mode to communicate w’ith a 
large surface of copper by means of a wire. We are informed by 
a friend (who saw the result of the experiment), that with a piece 
of Mi* Mushefs patent copper, a piece of common copper, and a 
piece of the one rendered negatively electrical by zinc, and sub- 
jected lo the action of salt-water, the common copper was highly 
com)ded, and the patent copper less so, while the negatively 
electrical copper was not affected at all. This elegant invention 
of Sir Humphry t)avy, will, we doubt not, be well appreciated by 
4,he government and the public. 

Ill, NATURAL HISTORY. ^ 

MINERALOGY. 

SI. Notice regai^ding a Fossil having the smell of Triiffics . — 
A singular fossil, which, on percussion, exhales an odour resem- 
bling that of truffles, has Jong been known in Italy under the 
name of abestiform Madreporite, Tartufoli, and xyloid Tartuf- 
fite, and resembles in smell the lignite of Wieliczka. It has 
been discovered at Ecouche, FrenayJe-Buffard (Omc), Ciircy 
and Croisilles, near Aunay (Calvados). The tartuffite presents 
ronnd or polyhedral stems, converted into acicular carbonate of 
lime, and seems to be allied to tlie monocotyledoncs. Its smell 
is prdbably the result of a new combination of the volatile 
principles of vegetables, and is owing to the presence of a bitu- 
men, susct^ptible of being fixed in water, and sometimes in the 
proportion of 4 per cent In^France, the position of this fossil, 
according to Desnoyers, is in the calcareous, sandy, or argilla- 
ceous beds among the middle Jura oolites ; but in the Vicentin 
, it occurs in the midst of tlie tertiary volcanic tufa. 

^ 22x Forms Crystallisation of Melted Stdphur , — Professor 

, Mitschcrlich succeeded in obtaining crystals of sulphur of consi- 
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dcrablesizc andquitc irani^arent, butbecoiinngsoon opaque onex- 
posure to the air, wlien he allowed masses of fifty pounds weight 
o{ sulphur, melted in a common earthenware pot, to cool slowly. 
The form of these crystals difiers from that of the crystals of 
native sulphur, the latter being combinations of the prismatic 
system, as described \)y Haiiy, while the former afiect the he- 
miprismatic form of obliquo-angular foursided prisms of 90® 
82', terminated bjr oblique planes, which are eel on the obtuse 
lateral edges at ai/angle of 95® 46', variously modified by ad- 
ditional planes, and grouped in twin crystals. Crystals having 
the same forms as those observed in native sulphur were ob- 
tained when sulphur has been dissolved in die carburet, chloru- 
ret, and pliosplnirct of sulphur, and the one kind of crystals 
m^ be changed into the other, according to the dificrAit me- 
thods employed for obtaining them. In these crystallisations 
of sulphur we have a new well authenticated fact, in addition to 
carbonate of lime, biphosphate of soda, and sulphuret of iron, 
that the same chemical substances, at least, in ^so far as our pre- 
sent knowledge goes, may assume two different and incompati- 
ble forms of crystallisation, or what is the same thing, that two 
really distinct and well defined species may consist of the same 
constituent ))arts. Professor Mitscherlich has* obtained large and 
beautiful rliomlKwclal dodecahedral crystals of phosphorus from 
solutions of this substance in phosphuret of sulphur*— 

Ac Chiwie et de Physique^ t. xxiv. p. 264. 

23. Grcywacke of the Apennines , — ^It would appear from the 
f>bservations of Dr .Boue, that the rock described by Hausmanu, 
in his account of the Apennines in a former nuinbor of this Jour- 
nal, is not true greywacke, but marly variegated sandstone. Dr 
Boue found this greywacke of Hausmann, his variegated sand- 
.ftone, resting upon magnesian limestone (zechstein) in the Alps 
mid the Carpathians* The tertiaryfprmations of the Apennines,Dr 
Boue informs us, are similar to those in Hungary, and^ Austria. 

24. Secondary Thejiiscovery of new granite, rest- 

ing upon sandstone and secondary limestone, mentioned at p. 403. 
4 )f voL viii. of this Journal, appears to be confirmed by sofae later 
observations of Bertrand Geslin, a pupil of Brongniart. 

25. HumSoldfsGeognMf /, — A new edition of thiswork, with nu- 
merous additions and many coiTcctions, will. soon appear^in Paris * 
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28. Irm found m Bogota^ in Humboldt lately* 

communicated to the French Academy of Sciences an extract of 
a letter from ST. Boussingault, at Santa F^ de Bogota, in which 
that traveller states, that he found in the Cordillera of Santa 
Rosa, between Timja and Bogota, many masses of very ductile 
native iron, one of which weighed about 30 quintals. 

BOTANV. ^ 

26. Memoir on the Stmicture of the Monpcotyledones, — The 
author of this memoir, T. Lestiboudois, Professor of Botany at 
Lille, is already well known by a Dissertation, which he pub- 
lished in 1819, on the family of Cyperaceae, and in which he 
has not only traced the characters of all the genera belonging to 
this class hitherto known, but has proposed the establishment of 
several new genera. The memoir which we at present announce, 
relates to the anatomical structure of the stem of the Monocoty- 
ledones. It is well known that the stem of unilobous plants is 
not organised, and does not grow in the same manner as that of 
the dicotyledonous plants. In place of presenting, like the^ 
latter, a regular succession of ligneous strata, circularly arranged 
and enclosed the one within the other, around a central candl,*^ . 
destined to contain the medulla, the stem of a palm, or other 
aiAmrescent monocotyledon, presents only a mass of cellular tis- 
sue, in the midst of which are scattered ligneous fibres in irre- 
gular bundles. . It is by the formation of new layers, which are 
annually added to the outer surface of the ligneous body, and to 
the inner face oF the cortical body, that the dicotyledones grow 
in thickness. In the monocotyiedones, on the contrary, the 
growth takes place by the centre of the stem. In the former 
there exists two different systems, the one, central or ligneous, 
which grows externally ; the other, external or cortical, growing 
internally. There are therefore in these vegetables two sourced 
of growA, while in the monocotyiedones there exists but a single 
system, and a single focus of growth ; and as this one system 
grows internally, as has b^n^proved by the beautiful observa- 
tions of M. Desfontduaes, the author of the memoir thinks that 
it is the same as the cortical system of the monocotyiedones. 
From whence is derived the conclusion, that the stem of palms, 
and of all other unilobous Vegetables, is organised like the bark 
V>f the hilobous tree^. On this account, he says, the dicotylc-. 
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donen might be called DigeneSf because they have two surfaces 
of growth ; the monocotyledones, which have only one, might 
•be named Monogines ; and the agamic or cryptogamic plants. 
Agones.— Btdlet. UniverseL 

< ZOOLOGY. 

Occasional Abundance and supposed Migrations of Fidd-- 
Mice. — Field-micd^ appeared in extraordinary numbers in Mor- 
vern, about the year 1809 or 1810. They were first observed in 
the month of August, and disappeared during the ensuing winter. 
They were most numerous in the north, on Loch Sunart side of 
Morvern, where the country is wildest and most rugged, and 
where there is least arable land. On the coast of the Sound of 
Myll, their numbers were comparatively trifling. They also 
infested the districts of Sunart, Ardnamurchan, Moidart, Ari- 
saig, and Ardgour. In Morvern, during the months of August 
and September, any spot of fine pasture in the hills was cut in 
roads, close to the ground. The grass cut by the root lay 
withered. Bushes were also cut by the root, in the same way ; 
and the white interior substance gathered in heaps for nests. 
<<A!hout the end of October and beginning of November, in 
woods and low grounds preserved for winter grazing, the grass 
was found cut in the same way as in the hiUs. The bark of 
young wood was frequently gnawed ofp, and the ground per- 
forated to such a degree, in making their subterraneous resi- 
dences, that it often yielded to the foot in walking. These 
subterraneous rendences, it is supposed, were intended for win- 
ter quarters. It was observed, that the nests of the mice, above 
and below ground, all communicated with each other, by an 
amazing number of these cross-roads, formed by cutting the 
grass^close to the ground ; and eveiy nest was invariably con- 
noted, bylneans of these roads, with some place where there 
was water. In Morvern, and it is believed in every quarter which 
the mice infested, they were most numerous in tlu^ farms 
where there is least crop ; and, upfln the whole, they destmyed 
much less crop than grass. This did not proceed from u want 
of relish for com diet ; for, in one farm in Morvern, where there 
is very little arable ground, the crop was completely destroyed. 
Even eveiy square foot of the roof of the bam was perforated ; 
and a great many of the stobs (sharp-pointed rods for fastening 
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the tliatch), nearly cut through. It has been obscn^cd, that 
mice are more numerous during wet than dry seasons ; and this 
season they are more numerous than usual. During the winter, 
of the year in which they were numerous beyond aU others, a 
long-continued and severe frost took place^ and they then dis- 
appeared. It is supposed they perished from want of food or 
water. All opinions regarding the amount of damage done 
by these mice to the pastures, are mere conjectures,, but it 
must have been very considerable. In one tenement in Moi- 
dart, having a stock of SOOO sheep, it was estimated as c^qual to 
(hat of 300 sheep of an over stock. In Ardgour, on the grounds 
around Colonel Maclean’s residence, the mice destroyed an im- 
mense number of fir plants, and other young trees, by eating 
away the bark a little above the root. So bent were they lA?re 
on mischief, that old women, with cats, were stationed at diffe- 
rent points, in huts, through the plantations ; at least it is gene- 
rally reported that such was the case. It is not likely that these 
establishments could give any effectual check to their depreda- 
tions. It is not probable that there was any thing like an invor- 
sion of this country by the mice, at the time they were so 
commonly numerous. It is more probable, that there was some- 
thing in the season peculiarly favourable to tlicir increase. There 
are always a considerable number pf field-riiice in the woods, 
where they live by hoarding up, under ground, great quantities 
of hazel-nuts ; and in soft, moist ground, where there is long 
rank grass, or where the ground is coated with moss or fog, 
many of their nests and roads may found under cover of tlie 
moss or grass. No facts occurred that would lead one to sup- 
pose that they migrate from one district of country to another. 

28. Sal7ru)9i Fineries in the River Tay, — The salmon 
ffsheries of the Tay may be divided into classes, € the River 
Fisheries and the Frith or Sea Fisheries. The propriety of 
.this distinction will readily appear by attending to the migrations 
-of the salmon, and tlie most*.successfnl methods of capture, as 
these i^epend upon differences in the condition of the water in 
the River and in the Frith. Salmon, though inhabitants of tlie 
sea, approach the shores, enter our large rivers, and mount to- 
wards their sources, for ifie purpose of depositing' the spawn io 
their gravelly beds/ As soon as this object is accomplished, 
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lliey retire again to the sea, and evidently to great depths, re- 
inotc! from cod and haddock ground, to recruit their exhausted 
•strength, and prepare for future efforts of the same kind. Before 
beginning their journey, they are in good condition, the body 
being loaded with fat^ as a magazine for supplying the wants of 
the fish during migration, and for furnishing the great quantity 
of matter requisite for the evolution of the spawn. When the 
fish enter the Fnth at the commencement of their upward mi- 
gration, and are thus in good condition, they are termed, in 
the language of fishermen, clean fish. At this period they 
are infested with the Salmon louse, CaligiLS producius of 
naturalists, and which chiefly adhere to the more insensible parts. 
But when arrived at the place of spawning, the fish is Ican^ as the 
whMc fat of the body has passed into the melt and the roe. In 
this state, in which they are termed red Jish^ they are worth- 
less as an article of food. After the fish have spawned, they 
are termed heUs or Jbul fish^ and are equally despised as the red 
fish. The gills are now more or less covered with the Entomoda 
salmofica. The motion of the fish upwards from the sea to 
jhiS river and place of spawning, is influenced by several causes. 
When there is abundance of fresh water in the Frith, the 
fish seem to proceed regularly and^apidly up the middle of the 
st ream, enter the rivers, and hasten on to their destination. Un- 
der these circumstances, it is probable that the ripening of the 
spawn is accelerated by the influence of favourable external cir- 
cumstances. When the rivers are but scantily supplied with 
water, the fish, which have entered the Frith, roam about in it 
in an irregular manner, influenced by the state of the tide; 
while those which have been surprised hi the rivers by a drought, 
betake themselves to the deepest pools. In returning to the 
stvi after spawning, the fish seem to keep the middle of the 
strtjam in the river, and the deepest and saltest water in the Frith. 
Salmon enter the river and frith at all seasons of the but 

they approach in greatest numbers <4unng the summer months. 
Fish taken in May, June, and July, are much fatter thsy:! fish 
in the same condition as to spawning, taken in February, March, 
or April. They fall off in fatness very rapidly from August to 
January, when they are leanest. The^ principal spawning sea- 
son is in November, December, and January.. The rae bworaes 
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perfect, and the young fry, samlets or smolts (smouts) make 
tibdir appearance in March or April. When the samlets leave 
the gravel, ^here the spawn from which they issued had been • 
deposited, they begin to move downwards to the sea. In their 
progress through the river, and until they reach that point 
where the frith begins, (or where the tide is always either eb- 
bing or flowing,) they crowd together, and descend in the easy 
water at the margin. But, upon entering tl]e frith, where j,he 
easy water is not at the edge, they betake themselves to the deep- 
est pai^ of the channel, and, along with the kclts, disappear from 
observation.*— Dr Fleming. 

9^, DeUrmination of, the question relative to the origin of the 
domes^ Dog. — M. Desmoulins, considering, with Pallas, tjfiat 
the wild stock of all our old herbivorous animals still exists, 
notwithstanding the weakness of their means of defence and of 
preservation, as well as thdr limitation in respect to number, 
which bears no proportion to the multiplication of the species of 
the dog genus, and notwithstanding their various conflnements'to 
several islands, the Mouflon to Corsica, the OBgargus to Sardi- 
nia and Crete, &o. ; has proved that the ox kind is not an ex-« 
ception, since it still existed in Poland not three centuries ago ; 
that the domestic dogs again b^me wild, could not be destroyed, 
and that a species which has not yet been reduced to subjection, 
still, pofsesses means of maintaining itself in a state of indepen- 
dence; that no historical testimony gives evidence of the extermi- 
nation in any extensive country of any wild animal analog<nis to 
the dog ; that all the presently existing species of this genus are 
mentioned by ancient authors in the countries with which they 
were acquainted ; that there existed dogS in both Americas be- 
fore the arrival pf Columbus ; that, according to P/eter Martyr 
and Ovi£do, there existed both in the Antilles and dh tlie maih- 
land, dogs, of every description and colour ; that the domestic 
dc^ of me Antilles were not indigenous, and had been import- 
ed from the Continent ; for ia the time of Ovi6do, who had seen 
them in grait numbers on the Continent, they no longer existed 
in St Domingo, whefo, in a famine, during Columbuses second 
voyage, they had been ^destroyed to feed the population ; tliat 
the Caribs, at this period, having the preponderant power of the 
east of the continent and of all the islands, must have introdu- 
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\*etl tlieir dogs, which were so numerous on the continent, ac- 
c^irdiiig to Oviedo ; that at the present day, in the same coun- 
tries, the natives train to the chase the wild dog of Cayei^ie, the 
Cants Thoris of Linn^us ; that there is no proof of the Caribs 
having ever had any thing common in their origin or relations 
willi*the old continent ; that their domestic dogs, therefore, had 
come from a wild (l^ecies indigenous in their country, and that 
lliis s|x*eies is necess&rily either the grey wolf of Paraguay, the 
giiaiacha of Brasil, or the wild dog of Cayenne, which is tamed 
at the present day, and whicli readily breeds with all the varie- 
ties oi‘ domestic dogs ; that in the Papua Islands and in Austral- 
asia, there exists a wild species, the Papua dog or dingo^ the 
resemhlance of whose skull to that of our mastifs is not a deci- 
sive pr(K>f of the unity of the species, since resemblances equally 
great are very numerous among many widely separated species 
of rnammifera, as has been so often established by M. Cuvier in 
his jOssemms Fossiles. Admitting the proofs already exposed 
by Guldenstaedt {Nov, Commen, Petrop, t. 20), of the derivation 
of the domestic dog from the jackal ; but, considering that it is 
impossible to derive from the jackal, either those dogs which 
existed previously to their discovery in the Antilles and in both 
Americas, or the Papou dog, or the woolly dog of the Esqui- 
maux, &c. ; that Buflbn has himself proved the fecundity of 
the connections of the domestic dog witli the wolf, that conse- 
quently the b](X)d of the wolf must have produced many of our 
large varieties, that the fox has also been in some measure ming- 
led with them, as was known in the days of Aristotle ; and that 
thus, exclusive of the jackal, there are three wild species in 
Eurojie and western Asia, which have contribut(^ to produce 
varieties of 6ur domestic dogs: M. Desmoulindflhence con- 
cliules, that the numerous races of domestic dogs mhst be refer- 
' red each in its own country to different wild species ; thq(, how- 
ever, the emigrations along with man, of each of these species of 
domesticated dogs, have produced crosses of one domestic spe- 
cies with another, and races which have thence resulted some- 
times with another, and sometimes wi& one oi* more of the wild 
species. Now,, we know that the combination of the five wild 
species indicated, with all the domestic races, could easily^ give 
Si still greater number of distinct races than die fifty or sixty at 
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present known. It is not therefore possible to admit any longer 
a single primitive species of dog, now destroyed, from which 
could have sprung all the varieties of domestic dogs known, by 
changes produced by the mere influence ^f climate and doinesti- 
cation.~JB^^Z/e^ UnlverseL 


IV. GENERAL SCIENC/j:. 

30. Earthquake felt at Sea. — The East India Company’s ship 
Winchelsea, on the 10th February 1823, at 1»* 10' v. m., in E. 
X«ong. 85® 33', and N. Lat. 52®, experienced a shock similar to 
that of an earthquake. A tremulous motion of the vessel, as if 
it were passing over a coral rock, alarmed all on board, andrihis 
was accompanied w ith a loud rumbling noise, both of which con- 
tinued two or three minutes. As the ship was going only at tw^o 
knots an hour, the Captain saw that there was no shoal, and 
considered the ship as out of soundings. There was no compioo 
tion on the sea, and the vessel was some hundred miles from 
land. This phenomenon has been ascribed to some volqjmic 
eruption in one of the islands to the east of the Bay of Bengal. 
~Parsoiis in the Med. Repository^ vol. xx. p. 175. 

31. Dr HibberCs Philosophy of Apparitions.'''' — Dr Hum- 
bert has just published a jxjpular and highly interesting work, 
entitled ‘‘ Sketches of the Philosophy of Apparitions.” This 
production W’as suggested by the interest that his ])aj)cr on 
the same subject excited, when read during the course of 
the last winter to the Royal Society of Edinburgh. As the 
volume only reached us as the present number was going 
to press, we have merely time to glance at the general plan 
of the worllj|Nvhich may perhaps best be described in Dr Hib- 
bert’s own >Vords. In the first place,” he observes, a gene- 
ral \ieY is given of the particular morbid affections with which 
the production of phantasms is often connected. Apparitions 
ore likewise considered as nothing more than ideas or the recol- 
lected images of thq mind, which have been rendered more vi- 
vid than actual impressions.” In a second part of this work, 
he says, my object has been to point out, that ip well-authenti- 
cated ghost stories of a supposed supernatural character, the ideas 
which are reijdcred so unduly intense as to induce spectral illu- 
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sions, may be traced to such fantastical objects of prior belief as 
are incorporated in the various systems of superstition, which- 
*f(>r ages have possessed the minds of the vulgar/' In tlie suc- 
ceeding and by far the most considerable part of this treatise, the 
research is of a novel tind. Since apparitions are ideas equalling 
or •xceeding in vividness actual impressions, there ought to be 
some important aad definite laws of the mind winch have given 
rise to this undue degree of vividness. “ It is therefore diiefly 
for the pui-pose of explaining such laws that the present disserta- 
tion is written. But I here enter into a perfectly new field of 
r(?search, where far greater difficulties are to be encountered than 
I anticipated. The extent of tliem can indeed be only estimat- 
ed Jby the metaphysician.” The laws which govern the* vivid- 
ness of our feelings, Dr Hibbert explains in the various tran- 
sitions which the mind undergoes, 1st, From perfect sleep to 
the common state of watchfulness ; 2dly, From the ordinary tran- 
quil state of watchfulness to that extreme condition of mental 
excitement which is conceived to be necessary for the production 
of spectral illusions; 3dly, From perfect and imperfect sleep 
Ho dreams and somnambulism. These laws meet with very 
striking illustrations ; which, the author adds, are not more 
numerous than the treatise requires, as my object is not only to 
renilcr the primiiples which I have inculcated as intelligible as 
possible, but to direct the attention of the reader, less to the 
vulgar absurdities which are blended with ghost-stories, than to 
the important philosophical inferences -whicli are frequently to 
be deduced from them. The subject of apparitions has, indeed, 
for centuries, occupied the attention of the learned ; but seldom 
without reference to superstitious speculations. It is time, how-, 
ever, that these illusions should be viewed in a perfectly diffc- 
jcht light C fofj If the conclusions to which I have arrived be 
correct, they are calculated, more than almost every q^her class 
of mental phenomena, to tlirow considerable light upon certain 
important laws connected widi tlte physiology of the human 
mind.” * 

3S, Ancient Inscriptions on Sheets of Prior to the 

invasion of Sj}ain by the French armies, sheets of lead, in- 
scribed with characters approaching the Arabic, wero found 
rolled up, and concealed in fissures of rocks qear the city of 
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Grenada. The discovery of these relics of antiquity arose from the 
accidental circumstance of a quarry having been formed on the 
spot. It was not doubted but that these deposites were made by 
the Moorsp previous to their expulsion from Spain, which took 
place about the year 1491 . — Major Moriion^ 

83. Pom/peii and Vesuvius. — Albergo VUtoria,, 8th Feb. 1824. 
— About 50 miles from this place, are the ruinli of three temples, 
standing together on the sea-shore, at a place c^lcd Poestum. W e 
made up a party last week, and drove out to these ruins. It was 
cold clear weather, and the Apennines were covered with snow, 
but a more interesting trip we never made. The ruins are the 
most ipagnilicent in Italy ; particularly what is called the Tem- 
ple of Neptune, with 14 large Doric pillars in length, and 8 in 
the other direction. Farther than these ruins, and the wall of 
the ‘town, not a vestige of it remains; and, what is very singular, 
scarce a notice now exists of any account of the town, though it 
must have been a very considerable maritime place. Like most 
of the other places on that coast, it must have been a Greek 
settlement : but times, alas ! have changed sadly with it ; for 
now three solitary farm-houses are all that remain, owing to' 
its being unhealthy in summer. There is something very 
incomprehensible about the unhealthiness of towns in Italy; 
for the town of Salerno, situated on a beautiful bay, which 
we passed along, is almost deserted by its inhabitants in siim> 
mer; and yet they find safety at another small town, simi- 
larly situated, and not a mile off from it. In returning to 
Nafdes, on the third day, we stopped at a large sandy looking 
bank, on the right side of the road, abou,t ten miles from town. 
The bank was that which destroyed Pompeii^ a. d. 79 ; and wc 
wore now at the walls of that dty. There are feij^ things so 
strange as a walk through the silent streets of a town, which, for 
1700 yeaas, has been hid from the light of day and the world, 
when the manners and every day scenes of so remote an age 
stand revealed, unchanged, after so long an interval. It would 
appear, that, 16 years before the shower of sand and ashes from 
Vesuvius occurred, an earthquake had nearly ruined the town ; 
so tliat the houses are rodfless, partly from that capse, and from 
tlie weight of the ashes which fell. Otherwise, they stand just 
as they were left. The streets are narrow, but paved ; and the 
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mark of the carriage-wheels in the lava pavement is evident. In 
Murat\s time, 4000 men were employed in excavating ; and so a 
gveat numl)er of houses, perhaps one- third of the town, have 
been uncovered ; but, at present, there are only 11 meiXand a 
few boys at work. I fancy the Neapolitans find the expence of 
giving 20,000 Austrian troops double pay a little troublesome ; 
and so excavations must stand over for the present* The houses 
were all small, generally of two stories, but l)eautifully painted ; 
and the figures of animals, such as horses, peacocks, &c. are as 
bright as that day they were painted. There are two theatres 
standing, and one amphitheatre^ all nearly perfect ; but I find it 
impossible to give you any idea of the wonders we saw in one 
walk through Pompeii. At one time, we walked up a gtreet 
called the Strada dei Mercantu. , On either side of us, the 
shops of Mosaic sellers, statuaries, bakers, &c. &e., with the 
owners’ names painted in red, and the sign of bis shop rudely 
carved above the door. The mill in the baker’s shop, and the 
oveil, amused us much. At another time, we passed through 
the Hall of Justice, the Temple of Hercules, the Villa of Cicew, 
qpd '^the Villa of Sallust. The only villa of three stories I ol>- 
served, belonged to a man called Arrius IXomedes (his name 
was at the side of the door) ; and, in the cellar, beside some 
jars for wine, still standing, was the skeleton of this pour fel- 
low, found with a purse in one hand, and some trinkets in his 
left, followed by another bearing up some silver and bronsse 
vases, the last supposed to have been his servant. They had 
hi-en trying to escape, by taking refuge in the cellar. Many 
other curious things have been discovered here, and a great deal 
may yet be brought to iight ; for, from a ticket of a sale stuck 
up on the wall of a house, it would appear that one person had 
no iewbr than 900 shops to let. The street of the tombs is the 
most impressive : they are beautiful and extremely interesting. 
One for the gladiators has a representation of the differeat modes 
of fighting carved on it ; and, from t,^is it would seem^ that they 
occasionally fought on turrseba^k ; which, before the discovery of 
Pompeii, was unknown. Here, however, I must stop, and leave 
you to hear more about the matter from my journal, which is 
very full. 

On the 6th of this month, we made out our visit to the top 
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of Vesuvius. The Ascent and descent along the lavas take 
about five hours. We had very fortunately Salvadori for our 
guide» who told us all al)out the different eruptions, See. &ci 
The crater is not at all the thing I expected, but a gulph of 
most immense size, and one can see to, the very bottom of it. 

I can scarcely believe what we were told, that it is 4§ ipiles 
round the crater, and that its depth is SOOO feet ; but it is a 
most horrid, magnificent sight Here and Vhere a quantity of 
smoke is seen curling up the rocky sides ; but at present the 
mountain is very quiet. All around is a dark, black looking 
waste of lavas, extending to the sea ; and, near the foot, are the 
vineyards of the Lachryma Christi. In spite of the sad exam- 
pies of Herculaneum and Pompeii, villages are sprinkled here 
and there, at the very foot of the mountain ; and our gbide 
told us, that one of them, called Torre del Greco, had now 
been destroyed fourteen different times, and another seven. 
The day was very clear and beautiful, and the view very fine. 
The country round Naples, towards the hills, is so rich and 
productive, that it is called the Campagna Felice ; but still the 
people are poor and miserable. ^ 

34. Effects of an Earthquake on the Vegetation of Wheat— 
It is a remarkable circumstance, that, since the great earth- 
quake of 1687, no wheat will grow on the coast of Peru. In 
some places, indeed, a little is raised ; but it is very unproduc- 
tive. Rice, on the contrary, yields a great return. Before the 
earthquake, one grain of wheat yielded 200 grains. 

35. Maize Grain rertmrlcahly rHientivc of the power of Ger- 

mmating.’^It is worthy of notice, that the maize which is found 
in the graves of the Peruvians, who liv^d before the arrival of 
Europeans in that country, is still so fresh, that, when planted, 
it grows well, and yields seed. * 

36. Improved Sliding-Rulc for gauging Casks . — The object 
of this ifigenious instrument or new Sliding-Rule, invented by 
Dr Thomas Youtig, is to determine, upon principles which are 
entirely new, and with the greatest p>ssible simplicity and ex- 
pedition, the approximate contents of any cask whatever, sub- 
ject to any further corrections, which either theory or experience 
may dictate in particular cases. An account of this invention 
will be found in the Quarterly Journal^ No. 32. p. 357. 



General Science.^ 888 

87. On Charcoal from different Woods . — Mr T. Griffiths has 
published, in the Quarterly Journal of Science, No. 82 . p. 285 . 
* some interesting experiments on charcoal, which we ^ve in the 
following Table. 


4 


Specific 

Gravity. 

Pre^rtion of 
Charcoal in 100 
parts of Wood. 

Lignum Vitas, • 


1.342 

17.5 

Cocoas Wood, • - 

- 

1.336 

22.5 

Ebony, 

- 

1.226 

30.5 

Brazil Wood, 

• 

L132 

26. 

Satin Wood, 

. 

1.078 

20.7 

Tulip Wood, 

- 

1.070 

20.8 

King Wood, 

- 

1.069 

22. 

Botany Bay Wood, 

- 

1-067 

28.1 


Mr Grifliths found, that charcoal from satin wood is the best 
conductor of electricity, and that from tulip wood the worst. 
The other charcoals discharge a battery with nearly the same 
'effect. 

38. Mr Innes's New Ticfc-jTafrfejr.— Mr George Innes of 
Aberdeen, to whom we are indebted for the calculation of Ae 
Celestial Phenomena, has published for 1825 an useful little 
work, entitled. New Tide Tables, shewing at sight the true time 
of high-water at Aberdeen and London, the sun’s declination 
every day at noon, the eclipses, and the moon’s age, with a 
Table, by which the true time of high-water at the principal 
ports along the coasts of Great Britain may be known. 

39. Mr Galbraith's Stereotyped Mathematical This 

work, from the pen of Mr William Galbraith, A. M., Lecturer 
on Mathematics, Edinburgh, contains improved Tables of 
J logarithms, of Numbers, of Logarithmic Sines, Tangents, and 
Secatits; togcaher with other Tables, useful in Practical Mathe.* 
inatics, Astronomy, Navigation, Engineering, and Business. 
They are preceded by a copious Introduction, embraR:ing their 
explanation, and Rules and Formylee of their application ; with 
a collection of appropriate examples for solution. From a spe- 
cimen of this work which we have seen, we have no dou&t but 
tliat it will do great credit to the author. 

40. Engrdvviig of a Brazilian jFor^^^.~Naturalists and tm- 
vellers have essayed to make known to usthe.wild forests of South 
America: but neither the comprehensive descriptions of bot^ 
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nists, nor the [larmotiious periods of the most eloquent writers,^ 
have succeeded in imaging to the European mind, features of 
which there exists no model in the whole compass of its acquire- 
ments. • How, in fact, can words delineate that luxuriance of 
vegetation, that variety of forms, those wonderful contrasts^ 
which excite to admiration the most indifferent spectator. • An 
able pencil alone could succeed in delineating some of those ma- 
jestic beauties; and this has been done by M. the Count de 
Clarac, with a degree of jjerfection to which we had scarcely 
consideriMl it pos&ible to attain. Without being a botanist, he 
has seized the character of each plant, and has given to all the 
species which he has represented their peculiar port and grace- 
The vdld fig-trees present themselves with their arches, the mi- 
mosas with their finely divided foliage ; the arborescent /brns 
and palms with their simple and elegant forms ; the flexible stem 
of the bigoonia^ bauhinia? and cissi bend into fesUxms, twist in- 
to cords, and closely tie together the neighbouring plants ; the 
bamboos shoot up to a prodigious height ; the cecrcqnse display 
their digitate leaves ; the balisier shows its buds, and the para- 
sitic plants invest the fallen trunks with a new covering, fii 
word, every thing is lx?auliful in this design, because every thing 
is in strict accordance with nature ; and it is to be wished that 
it may soon be followed by some others of those with which the 
portfoKo of the author is filled. — Bullet, Ihiiversel, 
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December 1823 to 10/A March 1824. 

i 

Jl O Abchibali) Buchanan of Catrine Cytton- works, 
one of the partners of the house of James Finlay atid Co! mer- 
chants in Glasgow, for “ an improvement in macliinery hereto- 
fore em^Aoyed in spinning-mills in the carding of cotton and 
other wool, whereby the toj^ cards arc regularly stripped and 
kept clean by the operation of the machinery, w ithout the agency 
of hand labour.*^ Sealed at Edinburgh 15th December 1823. 

34. To Thomas WoLEiCH Stansfjeld of Leeds, county of 
Yprlc, worsted manufacturer ; Henry Briggs of Laddendcn- 
foot, jSarish of Halifax, said county, worsted manufacturer; 
JViLriAM PiiKfHARD of Leeds, engineer; and William Bar- 
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^ iiACi.KUGH oi' Burley, in the parish of Leeds, worsted manufac- 
ture, for certain improvements in the construction of looms 
*for weaving fabrics comjK>sed wholly or in part of woollen, 
worsted, cotton, linen, silk, or other materials, and in *tlie ma- 
chinery and implcmcnits, and methods of working the same” 
Sealecl at Kdinburgh 18tli January 1824. 

85. To William Fuiinival of Droitwich, salt-manufacturer, 
and Alkxandkii Smith of Glasgow, master-mariner, for ‘‘ an 
improved boiler for steam-engines and other purjioses.” Sealed 
at Edinburgh 18th January 1824. 

* 36. 'J^o Thomas Bew^lky of Mount-Rath, in Queeifs County, 
Ireland, cotton manufaeturer, for certain impixivements in 
wJi^eled carriages.” Sealed at Edinburgli 30th January 1824. 

37. To John Heathcote of Tiverton, county of Devon, 
hice-inanufacturcr, for “ certain improvements in machines now 
ill use for the manufacture of Ijice commonly called Bobbin-net, 
and a new method of manufacturing exTtain parts of such ma- 
chines ; as also, an improved and economical method of com- 

► billing machinery used in the manufacture of lace, in weaving 
and in spinning worked by power ; and also a machine for the* 
manufacture of a plaited substance, composed either of silk, 
cotton, or other thread or yam.” SeaJed at Edinburgh 30th 
January 1824. 

38. To Miles Tuuneu and Lauuence Angell, both ol* 
Whitehaven, county of Cumberland, soap-boilers, for an im- 
proved process to be used in the bleaching of linen, or cotton 
yarn, or cloth.” Sealed at Edinburgh 30th January 1824. 

39. To Thomas Foster Gimson of Tiverton, county of De- 
nson,* gentlfman, for an invention, communicated partly by a 
foreigner residing abroad, and partly made by himself, of va- 
rious improvements in, and additions to, certain machinery now 
in lise for doubling and twisting cptton, silk, and other fibrous 
substances.” Scaled at Edinburgh 20th February 1824. 

40. To Samuel Brown of Printing-House Square, lAnidon, 
engineer, for an invention of an engine or instrument for of- . 
fecting a vaclium, and thus producing powers by which water^ 
may be raised, and machinery put in motioH.” Sealed at Edin- 
burgh 26th February 1824. 
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41. To Pierre Jean Baptiste Victor Gosset of 8t JcSinV 
Square, parish of Clerkenwell, county of Middlesex, merchant, 
ibr a communication by a foreigner residing abroad, of an in- 
vention of a combination of machinery for producing various 
shapes, patterns, and si;ses from metals, or other materials ca- 
pable of receiving an oval, round, or other form.” Sealed at 
JBdinburgh 10th IVIarch 1824. r 
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Plate I. Is illustrative of Mr Harvey's paper on the Influence* of 
^ Magnetism on Chronometers, - - Page 10 

IL Fig. 1. 2. Are illustrative of M.Frauenhofer's Discove- 
ries respecting IJght, - - - - 26‘ 

Fig. 3, 4. Represent Mr Kerr's Bent Tubes for experi- 
menting on small quantities of Gas, - - 53 

Fig. 5, 6. Represent Dr Brewster's Monochromatic 
Lamp, • - - - - 120 

HI. Represents two Maps of Zsenmie or Yangoma, 5.0 

IV. Fig. 1. Is the Windpipe of the Indian Cassowary, '13.0 
Fig. 2. Represents the Trachea of the New Holland 

Cassowary, . - • - ib. 

Fig. 3. Is the Windpipe of the (yolden-eyed Duck, ib. 

V. Is illustrative of Mr Haidinger's paper on the Series of 

Crystallisation of Apatite, - - - 140 

VI. A Map of Newfoundland, illustrative of the .Journey 

ofMrCormack, - - - - 150 

VII. Fig. 1-5. Illustrate Professor Oersted's Account of t 

Paradoxical Galvanic Experiment, - - 207 

Fig. 6. Is Mr Cameron's Soda-Water Apparatus, 222 
Fig. 7, 8. Represent the new Fomi of Mr Kerr's Bent 
Tubes, ..... 2.51 

Fig* 9> 10. Illustrate Dr Brewster’s paper on. a new ^ 
Species of Double Refraction in Analciine, - 255 

IJ'ig. 11, Represents the Count D'Assas* Method of 
^finding the Parallaxes of Stars, - - 325 

Fig. 12, 13, 14. Reprei^nt a New' Species of the Genus 
Caligus of Dr Leach, ... 292 

Vlfl. Map of Kpshanpri, . . . 24(5 

IX. Represents Mr Brunei’s New Method of Tunnelling, 

and the proposed Tunnel across the ThaiiG^s, 276' 

' X. Is illustrative of Mr Haidinger’s two papers on the 
Sulphato-tri-Carbonate of Lead, and on Epidote and 
Glauber-Salt, - - - 286 and 305 
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INDEX. 

A 

Achnmialic Telescopes, oh large ones made m France, 36‘4- 
Adriatic, tour to the <|oast of the, 82, 259. 

Albiie, on its form anil^ Composition, 196‘. 

Anorihilc, on its form and Composition, 1 96. 

Ambres, on the characters of, 19d. 

Analcime, on a new species of double refraction in, 255. 

Antiquarian Society of Scotland, proceedings of, 356. 

Apatite, on the series of crystallisation of, 1 40. 

Apparitions, notice of Dr llibbert's work on the philosophy of, 878. 
Arbum Hill, on an anomaly in tlie observations at, 181. 

Astronomical observations at Paramatta, 244. 

Atmosphere of seas, on its chemical nature, 

Aurora Borealis in Iceland, 36*6’. 

Avogardo, M. I^e Chevalier, On the determination of the masses of mole- 
cules of bodies, 19O.— on organic compounds, I91. 

B 

Bartifs, Dr, his account of Mary Noble in the 107th year of her age, 
• 125. 

Bees, observations on, by Rev. Mr Dunbar, 22. 

Berzelius, M., on new ingredients in mineral waters, 36*9- 
Bessel, M., on a reported inaccuracy in his catalogue, 1 80. 

BeudanVs opinions on certain rocks examined, 6*7* 

Boue, Dr, on Beudant’s opinions regarding certain crystalline rocks, 67. 
Brazilian Forests, notice of an engraving of one, 384. 

Brewster, Dr, on a monochromatic lamp, 120.— on a new species of 
double refraction in analcime, 255. f 

BnnkJby, Rev. Dr, his tables relative to the southern motion of the 
fixdd stars, 178. — on the elements of the comet for 1823 and 1824, 
363. 

Brisbane, Sir Thomas, oif the pendulum, 181. — on tlie mean tempera- 
ture of the eaith at Paramatta, 21 9*— his astronomical observations 
£^t Paramat|a, 244. 

Brunei, Mr, on a new plan of tunnelling, 276. 

C 

Cadackio, description of a temple at, 234. 

Cagnard de la Tour, Baron, on the valorisation of fluids, 194. 
Cambridge Fhilosophkal Society, proceedings o^ 1 72, 35,9. 

Cameron, Mr Charles, his new soda water apparatus, 222. 

Canal of Petit, DoKnox’s observations on its structure and functioni), 
323. 

Cassowary Emett of New Holland, its structure described by Dr Knox, 
132, 137. 



388 fNDEX. 

Cavertis, on the low temperature of particular ones, 112. 

Celestial Phenomena from January 1. to April 1. 1824, l67»— from 
April 1. to July 1. 1824. 

Chalcedony, on the formation of, 848. 

Charcoal u'om different woods, 888.— on its fusion, 198. 

Chiliy earthquake in, described, 56. 

Chinese y8ar,^0\. 

China, on the introduction of vaccination into, 201. < 

Chronometers, on the influence of magnetism on their rates, 1 , 842. 
Clarac, Count, on an engraving of a Brazilian forest, 88. 

Cobeacew, on a new natural family of plants so called, 1 09* 

Comet of September 1 822, 1 79'*"^f 1 828 and 1 824, its elements ac- 
cording to different astronomers, 86*1. 

Comparative Anatomy of the eye. Dr Knox’s observations on the, 888. 
Coppering of ships. Sir H. Davy's method of preventing its corrosion, 869. 
Comuick, Mr, his journey across Newfoundland, 1 56*. 

Camming Professor, on the relative polarities of the metals, as deve- 
loped by heat, 175. — His tables on thermo-electricity, 185. 

D 

Danish Provinces, on the vegetation of, 16‘2. 
jyAssas, Count, on tlie parallax of the fixed stars, 8S5. 

Davy, Sir H. on a new phenomenon in electro-magnetism, 1 85.— on 
the corrosion of tlie coppering of ships, S69* — on a simple method 
of liquifying the gases, 191*-*-on the expansion of gases of diffe- 
rent densities, 192. 

Davy, Dr John, on the specific p’avity and temperature of the sea, 817^ 
Dispersive Pofvers of difl*erent kinds of glass, 26. 

Dobereincr on the action of hydrogen on the sub-oxide ofPlatina, 153. 
Dog, domestic, on its origin, 876. 

Dim, Mr David, on the Cobeacea*, 109- 

Double Stars, observations on, by M. Struve of Dorpat, 102, 381. 
Dunbar, Rev. Mr, on bees, 22. 

Dunn, Mr, on a whirlwind at Scarborc>ugh, 1 1 . 

E 

Earth, on an anomaly in its figure, I79. 

Eartlujuake, of 1822, in Chili, described, 56.— felt at sea, 378.— effects 
of one on the vegetation of wheat, S82. 

Electriciiy produced by separation of paits, 1 85. 

Electro^Magnctism, on a new phenomenon in, 1 85.— account of some 
new one, 130. 

Epidote, on its series of crystallisationR, 305. 

Eye, comparative anatomy of the eye, 838. 

" F 

Fallows, Mr, on unusual parhelia seen at the Cape, 363* 

Felmar,*on its forms and compositions, &c. 196. 

Field-Mice, on their migration, &c. 373. 

Fixed Stars, on a method of ftivestigating their parallax/^s, 325. 
Fleming, Rev. Dr, his gleanings of natural history on the coast of Scot- 
land in 182 1» 95. 
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Fluids f on the vaporisation of, 194- 

Fossily on one that has the smell of truffles, 370. 

Foster, Mr H. account of his experiments on tlie invariable pendulum, 
•iNl! 

Frauvufmfery M. on the refractive and dispersive power of different 
kinds of glass, iif). 

Fremhhf, Mr, on the temfjerature of the Frith of Forth, I90. 

’ G 

Galbraith^ Mr, his ndW stereotyped mathematical tables, 383. 

Galvanic experiment, ^n one of a paradoxical character, 205. 

Gases, on a simple method of liquifying, 191.— on their expansion at 
different densities, 192.— on tlie specific heat of, 351. 

on a simple method of experimenting on, by means of bent 

tubes, 52, 251. 

Gerardos, Messrs A. and J., tour tlirough the Himalaya Mountains, 
18,295. 

Gkts\, on the refractive and dispersive power of different kindsTof, 26. 

its purple colour increased by light, 364. 

Glauber “Salt, on its series of crystallisation, 305. 

Gleanings, of natural history, during a voyage along the coast of Scot- 
land, in 1821, 95. 

Gold crystallised, from its solution in sulphuric aither, 

Goldingham, Mr, on his experiments on the velocity of sound, 1 82. 
Granite for London Bridge, 201. 

'• — secondary, 374*. 

^Gregory, Dr, on the velocity of sound, 1 82. 

GreviUc, Mr R. K., on a stone-axe, 357* 

Grcywackc of the Apennines, 37 !• 

GrijfUfts, Mr, his test-paper for acids and alkalies, 36(). 

H 

Haidinger, Mr, on the series of crystallisation of apatite, 140.— on fel- 
spar, albite, &c. lf)8. — on the sulphato-tri-carbonate of lead, 286.— 
on ^idote and glauber-salt, 305. 

llallf Captain Basil, account of his experiments near the equator, with 
an invariable pendulum, 181. 

llamillon. Dr Francis, gn two maps of Zicnmie and Yangoma, 59-— 
on a sketch of Kosbanpri, 246. 

Ilanstecn, Professor, on remarks during a Tour from Christiania to 
^Bei^gen, 907. 

Harvey, Mr George, on the influence of magnetism on the rates of 
chronometers, 1, 342.— on a remarkable case of magnetic intensi- 
ty, 349. • 

Haycrqft, Mr, on the specific heat of^the gases, 351. 

Heat, account of a great one at New Soutli Wales, 188. 

Heal and Motion, on the effects of, 280. • 

Hibbcrt, Dr, on the philosophy of apparitions, 381. ./ 

Himalaya Mountains, on the height of, 18. — account of a tour to 
them, 285. , ^ • 

JTopeiie, a new mineral described,* 348. 

Hoppe, Dr D., his botanical tour to the coast of the Adriatic, 82. 
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‘Homeman^ Professor, oli the vegetation of tlie Danish Provinces, l(r^ 
Hornsclmch, JJr H., liis l}otanIcai tour to tlie coast of the Adriatic, 85. 
Humboldt, Baron, on Rock Formations, 40. — 5224. 
llumholdCs Geognosy, a now edition oY, 871- 
Uifdrioduret of Cation, 36*8. 

tiydrogpn, its action on the suboxide of platina described, 1 38 
Hydro-thermomch'ical observations made in the Frith f>f l^'ortli, 1 8 . 9 . 
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hmes, Mr (jeorge, his new tide-tables, 388. * 

Jnnesj Mr George, on the celestial Phenomena, from January J. lo 
July 1. 182t, lb‘7- 

Insmptions andent, found on .slieets of lead, 379‘ 

Iron, native, found in Bogota, 372. 

Jamcs\s Powder, on its composition, I<)3. 

Jnpitcr\H Satellites, observations on tlie eclipses in 1820, IS2J, and 
1822, as made at Greenwich, S()3. 

K 

Kerr, Mr William, on a simple method of experiments on small (pian- 
tities of gases, 53. — 2.> I . 

Kmhv, Dr Rob(‘it, on the structure of tlie Cassowary of New Hol- 
land, 132, 137 . — on the canal of IVtit and the marsupium mgiinn — 
on the comparative anatomy of the human eye, — on the Ornithoryn 
chus paradoxus, 172. 

Koahanpri, account of a map of, 2M>. « 

1. 

hahradoriie, on its form and compooilion, 8tC., 
iMinp, a monochronialic one described, 120. 

Jm Place, M. on double relraction, .S’25>. 

Leotiboudois, M. on the structure of the Monoeotyledone*-, ,>'/ J 
IJoyd, Captain, on the heights of the iJiin?da\a ni(unitains, IS. 
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Maize, on the duration of its germinating pouer, ,382. 

Maps ofZa’nmceor Yanp^oma, account ol‘tAvo, 5.0 

]SIar.supiinm ngrit7n,Y)Y observations on its structine ai.d fiiiu 

tions, .32./*. 

Masses of the Molecules their dderrnination, 1.00. 

Ml tnh, on the polarities, as develojied by boat, J 75. 

Mtnen^ waters, a new ingredient discovered in them, 3(5.0. 
Monochromatic Jamp, description of one for micro -jcopical jiurposes 120 
^Monocotj/lcdones 372. , 

Morison, Major, on the woodcock, 198 
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l^auksy notice of a tour in, fi80. 
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on diurnal variation of the, 184. 

Nejvfaumhnd, account of Mr (^irmack’s journey across, 156. , 

Nohlv. Mary, notice of, in her l()7th year of her age, 125. 
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Orrsicfl, I’rofessor, un*a paradoxial galvanic experiment, 205. 
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stcain-gmis, 3(i7. 

riittiun, on remarkable properties of the suboxide of, by M. Dobc- 
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tuj'raelive j)ower of different kinds of glass, 26*. 
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Spectrum, prisimitic, on the intensity of the liglit in diff*ereflt parts of 
it , 3.3 . 



SgS INDEX. 

Stars, on their souther^ motion^ 177* 
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Steel, on a method of cutting soft iron, 202. * 
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stars, '3()1. 
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of springs in Beauvois, ib. 

Temperature of particular caverns, on the cause of its depression, 121 

Temple, on a newly discovered one, in Corfu, 239* 

Test-paper for acids and alkalies, 271- 

Thermo-electrics, Professor Cumming’s table of, 1 85. 

Tide-gauge, on a new one, S63. 
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U V 

Uranium, on the reduction of, 369* 
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Whirlwind, description of one near Scarborough, 11. 

Woodcock, observations on the, 193- 
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Young, Dr Thomas, on an improved sliding-rule for gauging cask 
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